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NOTES BY THE EDITOR 

ON THE 

PROGRESS OF SCIEKCE FOR THE TEAR 1856. 



Tbb Tenth Meeting of the American Association for the Promotion 
of Science was held at Albanj, commencing Angust 20tb, Prof. Hall 
in the chair. The meeting was bj far the largest which has thns far 
been held, and the citizens of Albany, both in their public and private 
capacity, received the members irith a moat generous hospitality. 
The eeaeion continued until the 28th, when it adjonmed to meet on 
the 12th of Angust, 1857, at Montreal, in oomphance with an iuvita- 
tion from the City Council and Natural History Society of that city. 
Tlie officers appointed for the enaning year are Prof. J. W. Bailey of 
West Point, President; Prof. A. Oaswell of Providence, Vice-Presi- 
dent; Prof. John Le Conte of South Carolina, General Secretary; 
and Prof. J. Lovering of Cambridge, was oonljnned as Permanent 
Secretary. 

The whole number of Papers contributed was one hnsdred and six- 
teen : 65 in the section of Uathematics, Physics, and Chemigtry ; 44 
in the section of Natural History ; and 7 in Ethnology. 

In addition to the usual sessions of the Association there were two 
exercises of extraordinary character, and indeed of extraordinary inte- 
teat for the oonntry. On the 27th, the inangnration of the State Geo- 
logical Hall took place. Addresses were made by Profs. Agassiz, 
Hitchcock, Dewey, Henry, and others. A merited tribute was paid to 
the memory of the late Dr. T. Romeyn. Beck of Albany, and resolu- 
tions of respect to bis memory were passed by silently rising. 

On the following day (Thursday) there was the inauguration of the 
Dudley Observatory, when the Hon. Edward Everett delivered to an 
andienoe of five thousand, an oration of great power, admirably adapted 
to the occasion. 

The foilowing resolutions were passed by the Association : — 
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KdsiiJg tbe salary of the Permaneat Secretory from |800 to 
$600. 

That B, Committee be appointed to memorialize the Legialatnre 
of Ohio to oaase a complete geological sQrrey of that etate to be 

That foreign learned Bocietiea be invited to attend the meetings of 
the Aesooiatdon. 

Some steps were also taken for obtaining the protection of the Na- 
tiomi] GoTemment, as well as of the State goTemment of California, for 
the ^gantic specimens of trees, Wathingtonia gigaatm, wliich exist 
in the above named state. It is feared that, nnless some measure are 
taken, these most wonderM specimens of vegetable growth vill be 
soon sacrificed by the cupidity of private individtials. 

Notwithstanding the annsnolly large attendance, and the nnmher of 
Papers presented, the meeting of the American AssociaUon for 1856 
TCas not eminentlj SDCoessftal, so &r as the progress of science and tbe 
promotion of good feeling among the members was concerned. Of the 
great mtgority of the papers presented, comparatively few contained 
any really new contributions to science. Many, when examined criti- 
cally, will he found to contain htUe else than a repetition of facts and 
theories which have been before pablished in the proceedings of the 
Association and of other societies. It may he very pleasnnt and agree- 
able for some individuals to discourse popnlar science by the hoar to 
popular andiences; to indulge in fulsome adulations of one another; 
for one to designate the other as a second Kepler, and for another to 
rise in his place ond "thank God that such men as Profe. X, Y,, and 
Z. existed," These occmrences may be well enough in a mutual 
admiration society, but do not properly belong to the proceedings of 
an American AssodatJon assembl^ for the discussion of abstract 

The subject of the alterations of the Constitntion, postponed from s 
previous meeting, was brought up and discussed, with much feeling 
and division of sentiment. Tbe disagreement which existed in relation 
to these matters, was augmented by the non-familiarity on the part of 
the Chair with parUamentary laws and usages. 

The constitutional question was, however, settled at this meeting, 
and it is to be hoped that no further difficulty will originate iraia this 

There is much of truth in the following comments on the transac- 
tions of the Albany Meeting, as expressed by one of the leading New 
York Journals. " The undue prominence given by the Assodation to 
papers of no practical utility whatever characterized the meeting. 
The great mass of the papers presented were ponderable in quan- 
tity, but imponderable in quality. No papers were read on new dis- 
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ooveriee in cbemistry relating to its applioations to the arta ; none on 
any of the great mannfaotnring int«refltB of onr country, which reqmre 
eo mnoh real aoienoe to condoot and carry on ; none on civil or mecli»- 
nioal en^naering ; none on practical mining ; none on shipbuilding ; 
none on any of the nsehl arts whatever." 

The twenty-sixth Annual Ueeting of the British Association was 
held at Cheltenham in August, 1856, Dr. Danbeny in the Chair. The 
attendance was not large, bat the papers presented were more praoti- 
oal and valuable than usual. The meeting for 1867 was appointed to' 
be held at Dublin, Dr. Lloyd, of Trinity Oollege, Dublin, being the 
President elect 

The following were among the resolvtionH adopted by the Assoeia- 
tioit, which we publish as indicallTe of the proposed fields of sdentifio 
research to be occupied : 

That Prof. Buckman and Prof. Voelcker be reqneated to continue 
their researches into the effects of external agents on the growth of 
plants. 

That a Deputation be nuned to wait upon her H^jesty's Secretary 
for Foreign Affairs, to urge the deBirableness of sending out an Annual 
Expedition to the Niger, at the period of the rising of the waters of 
that river (which hus been proved to be the most healthy season), as 
proposed by Dr. BaiMe, supported by the Royal Geographical So- 
ciety, and advocated by persons deeply interested in establishing a 
Tegular commercial intercourse with the inhabitaota of that portion 
of Ainca. 

That a memorial be presented to the Admiralty, praying for the 
complete publication, in a minute form, of the results of the trials of 
Her Mi^eaty's steamahips. 

That Mr. Rennie be requested to prosecute his experiments on the 
Telocity of the screw propeller. 

That the Eari of Harrowby, and other gentiemen, be requested to 
continue their efforts for amending the patent system of Engiand, 
BO that the funds arising may be available to the reward of meritorious 
inventors. 

That Mr. Henderson, and others, be requested to oonader the best 
mode of improving the system of meaanrement for tonnage of ships, 
and the estimation of the power of steam engines. 

Mr. Fairbairn was requested to complete his report on boiler ezplo- 
wons; Mr. Thompson, hia report on the measurement of water by 
weir boards ; and these two gentlemen to concur in experiments on 
the friction of disks in WBt«r, and on oentritVngal pumps. 

A donation of flOO was voted to Uadome Ida Pf^ffer to tud her 
proposed exploration of Uadagascar. 

In the GeologicBl seotion an exciting debate occurred between Prof. 
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H. i>. Roguw, of Boston, Mass., and Sir B. I. Mnrchison, the latter 
olsiming sad npboldiag tbe priority of oertaiD En^iali geolo^cal 
nomeaclatnre, a point tliat was monfnllj and stoDliy opposed b; 
PmCE. 

The InBtJtnte of Franoe held ita Annnal Meeting on the 14tb of 
Angost, at Paris, under the preddenoy of M. Berenger, President of 
the Academy of Moral and PoUtioal Sciences. What is called the 
Institute, consists of fire great Academies of Franoe — Franfi^Be, Fine 
'Arts, Sciences, losoriptions et Belles Iiettres, and Moral and Political 
Boienoes — which dnring the year meet apart, and parane their respeo- 
tdve walks with little or no oommouicstion with another. The annual 
meeting of these learned bodies nnited is generally an affiiir of great 
interest, and this year it was not less so than nsnal. M, Berenger, as 
Preddent, delivered a long harangae, in which he tooohed on a mnlti- 
plioity of subjects, literary, sdentific, eoonomic, governmental, ice 
Amongst other things, he stated that the different academies are in 
posseadon of a capital prodncing £6,000 sterling a year, for diatHba- 
tion in prizes, without coontJng £1,S00 which the government gives 
them to dlsbnrse in the same way. He sud that the Academy of 
Sciences, in the coarse of last year, reoeived not f&wer than 166 mann- 
Boript b'eatises on scientific problems proposed by it for pobUo com- 
petition; the Acad^mie FraD9aJse a fio' greater number on literary 
Bubjeots which it proposed ; and the Academy of Uoral and PolitJctU 
Sciences tbirty-fonr, most of them of great length, for a Manual of 
Political Economy, which it demanded. The great prize of £1,300, 
offered by the Emfteror for the new work or discovery beat oalonlated 
to do honor to the country, waa awarded to M. Fizean, for his imports 
ant and interesting experiments on the rapiditrf with which light 
travels. 

The German Assodafion for tlie Promotion of Science held their 
AminiJ Meeting at Vienna, September IStb, Prof. Eaidinger, Director- 
General of the Gieolof^col Snrvey of Austria, acting as the general 
presiding ofBcer. The attendance was qnile large. 

At the opening of the Congress the following sections were formed: 

Mineralogy, Geology and Paleontology, Botany and Vegetable 
Physiology, Zoology and Comparative Anatomy, Natural Philosophy, 
Chemistry, Geography and Meteorology, Mathematics and Astronomy, 
Anatomy and Physiology, Medicine, Surgery. 

In the course of the meeting several sections Bubdivided themselves 
into sub-sections— 03!. gr. for Entomology, Vegetable Geography, Peri - 
odioal Phenomena in Oi^anic life, &o. ; others occasionally combined, 
according to the nature of the oommunications and discussions. 

The Anniversary Meeting of the Bay Socie^ was held daring the 
meetii^ of the British Asso(»alion at Oheltenbam. It appears from 
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the Report of the Ooiraoil that they have now pnbliahed their two 
great Berial works, Agassiz & Strickland's Zoological and Geological 
Bibliography, and Alder & Hancock's beantitbl work on the Naked 
Marine Mollnsca. The report aonocinced that the next work to be 
pnbhshed ia one hy Prof. AUman, of Edinburgh, on the Fresh Water 
Polyps of Great Britain. Several other works were also annoonoed 
OD varioos departmenta of British Natural History. Amongst them 
are Prof. Williamson's British Foraminifera, Mr. Bowerbank's British 
Sponges, and Mr. Blackwall'a British Spiders. 

The American Pharmocentiool Association held tiieir third Annnal 
Meeting in Baltimore in September. Daring the three days in which' 
the Association was in session, mnoh interesting matter was disonssed, 
in regard to the professions of the pharmaoentist and druggist, and 
their relations to the physician and pnblio in general. Committees 
were appointed to report at tlie meeting to be held next year in Phila- 
delphia, npon home adnlterationa, a sUmdard for weights and lueasoree, 
statistics of pharmacy, scienttfio papers, and regnlations in regard to 
the sale of poisons. 

During the past summer the Dudley Observatory, at Albany, baa 
been formally inaugurated, and now takes its place as one of the beat 
endowed and famished observatories in this country or Em«pe. The 
Dudley Observatory ori^nated in the munificence of Ura. Dudley, of 
Albany, lady of the bte Charles £. Dndley, of that city, formerly 
member of Oongresa. Her donations to its foundation and support 
have been as fbllowa :^for its building, $12,0CM) ; instrranenta, |I4,600; 
endowment, $60,000 ; total, $TS,500. In addition to the above, Mr. 
Thomas W, Olcott, of Albany, has. given $10,000 ; Hon. Erastos 
Ooming a anperb astronomical clock and other instruments, while 
liberal subscriptions have been also made by Mr. De Witt, J. H. Rath- 
bone, and others. Iti. Rathbone, also, in addition to the liberal sums 
previously tendered by him, has recently given the amount requisite 
for the purchase of the celebrated calculating engine of Mr. George 
Sohentz, of Stockholm, which was on exhibition at the Palaoe of In- 
dustry at Paris in 1655. In addition to the above, twelve gentlemen 
of Albany have pledged themselves to defray the fature expenses of 
publishing Gould's AitroTitnnuial JovttkU. 

The Dndley Observatory is to be placed under the charge of Dr. B. 
A. Gould, the well-known editor of the Aitroncmieal Jownal. 

From the annual report of the Astronomer Royal of Great Britun, 
we learn that the Greenwich ObBervatory BtiU maint^ns ita pre-emi- 
nence for meridional and lunar observations, and the magnetioal and 
meteorological observations are kept up with praiseworthy diligence. 
The galvanic method of recording transits succeeds to perfection ^ and 
the distribution of the time nguals to different parts of the king- 
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dom is oontinned, and promises to develope itself into on important 
branch of commercial aatronomj. Two uotewor&y facts are mentioned 
in tbe report : one is, that the hill on which the observatory stands is 
in a state of tremor, whMebj the trough of meromy in which etara 
are observed by reflection, is so mnch agitated aa to make observation 
impossible. To overcome the difficolty, a well ten feet deep was dag, 
and filled with " incoherent rnbbish," on which the trough was placed, 
rating on at^es suspended by strips o£ oaontchooo, " leaving the^ 
image practically," as Hr. Airy says, " almost perfect" The other is, 
that flnotnations were foond to occur in the sero of the. altazimnth 
drole, and simoltaueoDSly with a sndden and marked change of atmo- 
spheric temperatnre— a phenomenon which the Astronomer Boyaloan- 
not acconnt for, "except by supposing that in sadden atmospheric 
changes the grovel rock of Greenwich Hill does suddenly change its 
position." 

During the past year the trigonometrioal sorrey of Great Britiun, 
commenced in 1784, has been completed. The object which the 
govenmient had chiefly in view in 1784 was the determination of the 
difference of lonptude between the observatories of Greenwich and 
Paris. The geodetioal problems bave been satis&otorily solved, bnt tbe 
survey has assnmed a wider scope as it advanced, and its important 
results, both in scientiGc and national points of Tiew, are familiarly 
known. 

In India, onder t^ anspices of the British Government, a trigono- 
metrical Borvey has been nndertaken, and above fifty sheets of an 
Indian Atlas, baaed on the siu^ey, have been already published. 

In a discussion which took place at the Albany Meeting of the 
American Association, relative to the utility and comparatively small 
ezpenditare of the coast snrvey, Prof. Alexander stated that he had 
taken pains to oompnte the cost, sqaare mile by sqnare mile, of that 
work, and had fonnd that its cost did not excee,d that of the erode 
surveys of the pnblio lands. 

At the last Meeting ot the American Association, Hi. V, F. Blake 
called attention to tiie very gross inaocnracies existing in a map recently 
published by M. Marcon, of France, of the geology of the region 
between the Mississippi and the Paeiflc Mr. Btake enumerated 
several of the prominent errors, among them tiie representation of the 
rocks of San Francisco as granitic and metamorphio, they b«ng tertiary, 
and making Fremont's Peak into a volcano, when in his official report 
it was clearly and fully stated to be granitic. Proofii were hrou^t fi>r- 
ward to show that the formation called Jurassio, ico., by it. Maroon was 
not so, but was oretaoions. There was no evidence by foeails to show 
that the triasuc formations were fonnd nnder the oretadous; they 
might be, bnt no fosdls had been obtained, and the age oould not yet 
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be afBrmed. It. Uaroou bad, howeYer, made four great divisiona of 
the strata, corresponding with those abroad, but this was entirely 
arbitrarj, and a generalization beyond oU these &cts which had beeu 
obtained. Ur. Blake protested agunst the reception of the west«ni 
portion of the map aa a fur ezhibition of the knowledge which Lad 
akeadj been published, and stated that his critioisms were not upon 
local detaib of the map, but npon erroneoos representations exten^ng 
for hundreds of miles. Uoreover, M. Marcon bad not avfuled himself 
of the printed doooments and reports npou American Geology in bis 
possession, hot bis representations were in many cases directly oppodte 
to those made by the explorers of regions where he had never been. 
The view taken by Mr. Blake was also anstained by all the geologists 
present. 

The second aonnal report of the Geological Sorvey of North Oaro- 
lina, by Prof. E. Emmons, has been presented to the Legislature of that 
state and pnblhhed. The results of the survey, thus far, have been 
most interesting, and throw mnch light npon the age of the red sand- 
stone rooks, extending from the Valley of the Conneoticnt to North 
Carolina. Some of the fossils described by Dr. Emmons most resem- 
ble those obtained from the Permian strata of Europe. Many new 
and nndescribed species have, in addition, been bronght to light, which, 
at present, it is difficult to classify. The final resnlt when developed 
and worked ont, as it will be by Dr. Emmons, will form one of the 
most valuable contributions ever made to American Science. 

During the past year the first volume of the Proceedings of the 
Philosophical Society of Victoria, published at Melbonrne, Australia, 
has been received in this country, It is difficnlt to realize that a 
scientific and learned society should be in foil and vigorons action in a 
land which so reoentiy was considered a Urra incognita, and which, at 
the present time even, is so far removed from European or American 



The following sn^estion, which is especially worthy the attention 
of all friends of American scientifio progress, was made at the last 
Meeting of the American Assooiation by President Hitcboock : — So 
large a portion of oar country has now been examined, more or less 
thoronghly, by the several State Government^ that it does seem to 
me the time has come when the National Government sboald order a 
survey — geological, zoological, and botanical— of the whole country, 
on snch a liberal and thorough plan as the surveys in Great Britun are 
now conduoted ; in the latter country it being nnderstood that at least 
thirty years will l>e occnpied in the work. 

Mr. Stainton, the well known Entomologist, of England, proposes to 

issne aa " Entomologist Weekly Intelligencer," of eight octavo pages, 

aa a medium among entomologists for the prompt re^stration and dis- 
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MDiiDaHon of their dUcoveries. Each observer, says the editor, has 
but to write to him^ and in ten days hia diaoovery will be in print, and 
in the hands of every entomologiat in the kingdom. Mr. 8tMntoii'a 
penny Journal, wbich marks a step in entomological science highly 
oharacteristio of the times, ia deserving of the warmest encourage- 

One of the most valaable of recent publications is Sohabarth'a 
Repertorium, or a " Subject Matter Index of Patents, 'with Pablished 
Inventions of all Nationa, from I8S3 to 1853, inclusive-" Mr. Sohubarth 
is one of the Proasian Oommissioners of Patents, and the work in ques- 
tion is the result of thirty years' labor. 

Schnbarth'a Bepertorium has been ordered to be printed in Prussia 
at the public expense, by the Minister of Commerce. It embraces a 
period of thiTtj/-imegeartf&oni 1623 to 1863, inclusive. It ia intended 
to publish a Supplementary Index in 1869. 

It is an advantageous circQinBtanoe that this Index, although written 
in the German language, is printed in English type, by which it is 
made intelligible to any European who may wish to consult it ; but in 
order to render the Repertorium perfectly available to the genei-al 
public of England aud America, an English translation and a new 
alphattetioal arrangement of its 644 general heads has recenUy been 
made. This Mr. Bennet Woodcroft, Superintendent of Ei^[lish Pa- 
tents, has done, adding at the same time, in parallel columoa, to each 
of Mr. Schubarth's heads, the corresponding referenced to the subject 
matter Indexes of British Patents. 

Schubarth's Repertorium, in oonjnnction with Mr. B. Woodorofi'a 
Indexes of British Patent^ afibrds to intending patentees, or their 
agents, a ^ility of reference and consultation which leaves little donbt 
that the great desideratum of placing the entire mass of the industrial 
infonnation of the world wiUiin the reach of every meohanio will 
ultimately be attained. At least, two very important prelimimiry steps 
towards this end have been taken simultaneously, yet independently, 
by the two gentiemen already named. 

The Geographical Society at Paris, in its first Annual Meeting for 1856, 
awarded its prize, for the most important discovery during the last 
year, to Dr. Keinrich Barth. The next prize, of a golden medal, was 
adjudged fo Mr. E. George Sqnier,of the United States, for hia Central 
American Besearchea. 

The Eonnders' Gtold Medal of the Royal Geographical Society, Eng- 
land, has been awarded to Dr. Kane for his discoveries in the Polar 
Regions. 

The International Association for the Uniformity of Weights, Mea- 
aui-es, and Money, which recently assembled at Paris, is slowly but 
surely effecting iU olyeots, and achieving results which will hereafter 
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be of the atmoBt importance to reciprooal tr&de and the more enlarged 
interohaDge of oommerce. The Permanent Interoation&l Oommittoe 
now comprisea inSiientiol and intelligent members from Portugal, 
Ueziao, E^land, the United States, Anatria, and France. Sweden, 
Belfpam, and other oonntries are also working in the common oanse. 
The preas of everj nation has been requested to consider— flnt, the 
qoestion of anitj in the denomination of moneys ; secondly, nnitj of 
standard ; and, thirdly, nnity of weights and measures of all kinds, 
whether eoonomioal or scientific. 

No two ooantriea have the same weights and measnres, tlioogh tbe 
same name to designate them may be nsed in many oonntriea. T^e 
the mile measure, for instance. In England and tlie United States, 
a mik means 1,760 yards ; in the Netherlands it is 1,098 yards ; while 
in Germany it is 10,130 yards, or nearly six English milffl; in f^^noe 
it is 8,025 yards. The Soot«h mile is 1,S34, and the Irish 2,088 
yards; the Spanish b 2,473 yards, and the Swedish mile 11,700 yards. 
These are compnted in Eogliah yards ; bat tiie yard itself, of three feet 
in length, has divers wgnifioaUons in different places. The English 
yard is 86 inches ; the French, 89*18 inohee ; the Geneva yard, G7'60 ; 
the Austrian, 3T-8S; the Spanish yard, 33*04; the Prussian, 3S'67; 
the Rassion, 89-fil. For measnres of capacity, the dissimilarity is 
wider and more perplexing. 

There is no necessity, however, for introdooiog the French metrical 
system into Great Britun and the United States, as with moch less 
tronble and oonfosion a dedmal system can be introdnced on the esta- 
blished nnits. Thos the pound and the foot may be decimally divided 
without introducing the kilogramme or the metre, or, what would be 
the very snre form of the operalJon, a "usnel" pound and foot, being 
respectiTely half a kilogramme and one-third of a metre, and thereby 
defeating the benefits of a decimal system of oalcnlation. It is not a 
little remarkable that with a decimal onrrenoy system— acknowledged 
to be practically the best in operation — the people uid the government 
of the United States have been content so long to oontinne the use of 
the antiquated scale of weights and meBSurea .with which trade has 
been embarrassed in England and its dependencies — tibe ponnd as the 
nnit of weight, with its heterogeneous multiples and diTisians, of ounce, 
pennyweight, and grain, of stone, quarter, huodredweight, and ton; 
moreover, oooaaionally duplicates of these, as the ponnd troy, and the 
ponnd avoirdupoise — the stone of 14, and the atone of 8 ponnds, &o. 
Nor has the lineal unit better reoommendation. Its dividon into feet 
and inches, and its multiples, tiiose of pole, furlong, and mile, ore of an 
antiquity tiiat renders Ihem always cumbrous and inoongruons, and, in 
the main, prnctioolly unsuited to the age. 

There appears to be no reason why a decimal system ahonld not 
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affitrd equal adrantAgee if applied, as it no doabt will be oltimately, to 
the Bcde of w^gbta and measarea. The adoption of Bach a. Byatem, 
however simple it may appear' in the abstract, woald neTertheleaa 
entwl little less than an entire revolution in all the transaotiona of 
commeroe, and, Uke all other innovations upon established usage, 
would have its opponents and its victinu^ as well as its interested 
advocatea, and shoidd, therdbre, be approached with great oantion. 

The second Annual Report of the Geological Snrvey of New Jersey, 
by Frof. Eitchell, the first and second Annual Report of the Geologioal 
Sorvey of Miasonri, by Frof Swallow, and a Geological Beoonnoiasance 
of Tennessee, by Frof. Safford, have all been pnblished daring the past 

The Board of Trusted of the University of Uississippi have author- 
ized the erectjon of a first olasa Aatronomioal Observatory at Oxford, 
Ujsns^ppi, and have oontraoted for a tranmt drcle similar Ui that 
introduced by Frof Airy at Greenwich. If the enli^tened policy, 
thns inaugurated by the Board of Trustees, be fiilly carried out, Uissis- 
sippi, through her UnlverHty, will soon place herself in a very honoi^ 
able relation to the progress of intellectual improvement in the world. 

The sum of fifteen thousand ponnds has been voted by Uie British 
Parliument for the exploration of Northern Australia, under the direc- 
tion of the Boyal Geographical Sodety, and an expedition, tmder the 
charge of Mr, Gregory, left New South Walee for the interior during 
the past year. The ol^ects of the expedition are, briefly to trace the 
Victoria river to its source, and to determine the character of the 
north-western interior, and afterward^ to endeavor to find out a more 
direct tract than the circuitons route traversed by Leiohardt, from the 
head of the Gulf of Carpentaria to the settlements on the eastern 
coast, comprised under the general name of Moreton Bay. The time 
re((uired tc do this is estimated at not less than three years. 

M. Petermann, in a recent publication on ib% £xplorations of Oentral 
Africa, says, the conntry lying south of five degrees is one wide, fiat 
plain, over which isolated mountains or groups of mountuns are scat- 
tered, bat that, north of that latitude, a chain of mountaiDS,-abDnt 
sevoDty-flve geographical miles in length, runs from east to west 
Tracts of mountains, many rifring into the re^ms of eternal snow, 
estend from these across the equator. 

The mystery of the Nile is about to be attacked on every side. 
Capt. Burton la preparing a new expedition; the East India Company 
having granted bim two years' leave with ilill pay, and the English 
Government having allowed £1,000 towards the expenses. The 
Pasha of Egypt has also ordered a new eipeditiou to be organized to 
ascend the Nile, under M. de Lantore, an experienced African traveller. 
The expedition will be accompanied by twelve Europeans. This expe- 
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ditioQ ia nndertftken entirely at the cost of the Viceroy of Kgypt, and 
the members "wiJI recdve, in addition to their rations, the sum of £10 
b) £14 per month during the time employed on it, which is computed 
at two yeaiB. Oonnt de Lantnre and Capt. Bnrton will advance in 
fiiendlj rivalry from opponte qnarters towards the sources of the ITile, 
and perhaps meet on a common ground to solve the most attractive (tf 
geographical problems. 

A sncoes^ol attempt has been made during the past year to osoend 
Monnt Ararat (a feat but onoe before sncoessfnlly aooompliBhed), by a 
party of Eogliah ofBoers and tonriate. The height of this mountain is 
1T,828 feet above the sea-level, and 14,800 feet above the plain a4join- 
ing. U^or Stuart, of the British army, one of the party, says : — 

" The whole sorface of Uonnt Ararat bears evidence of having been 
subject to violent volcanic action, being seamed and scored with deep 
ravines. The rocky ridgea that protnide irom the snow are either 
basalt or tnfa ; and near the summit we found some bits of pnmioe on 
a spot which still emita a strong snlphnrons smell. The summit itself 
is nearly level, of a triangnlar shape, the base b«ng about 200 yards in 
length, the perpeiulicalar aboot 800. The higheat point is at the apex 
of the triangle, which points nearly due weet; separated from it by a 
hollow is another point of nearly eqoal altitade, and the base of the 
triangle is on elevated ridge, forming a third eminence. Theee three 
points stand ont in distinct relief on a clear day. The snow on the top 
is almost aa diy as powder, and in walking over it we did not sink 
more than half-way to the knee. The impression left on my mind ia, 
that the summit is an extinct orat«r filled with snow. We experienoed 
no difficulty of respiration, except being sooner blown by exertion than 
we should have been at a lower level. The cold waa intenae." 

Daring the paat season Frof. Fiazzi Smyth, Aatronomer Boyal of 
Scotland, throngh assistance generoualy offered by Robert Stephenson, 
the well known en^eer, viait«d the Peak of Teneriffe, for the purpose 
of astronomical observation. 

The immediat« object of this expedition was to determine how fcir 
astronomical observation may be improved by Qia elevation of telesoopes 
into the higher regions of the atmosphere. Prof. B. carried with him 
the great equatorial telescope of the Edinburgh Observatory, and a fall 
anpply of all other minor instmments of the very beet character. The 
party having reached their deetination in safety, two atationa were buo- 
oessively oooupied : one 8,8T0 feet above the sea-level, the other 10,900 
feet. 

At both these stationa, the nights were almost constantly clear, and 
the purity of the atmosphere was abundantly proved by the bright- 
ness and definition of the stars examined. In proof of the advantage 
of the elevation, Frofl Smyth states that the limit of vintm of the 
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nnaller telescope wu extended from the stars of tbe tentli to those of 
the fourteenth degree of magnitude ; and as to SneneM of definition, 
while itt Edinburgh ha had never Been good images of stars in that 
instrament, at the lower stadon it exhibited snoh clear and perfect 
Btellar disks as he bad never befbre seen in say teleeoope at or near 
the levd of the sea. 

The astrononuoal oonolnsions as to the parity of the atmosphere 
were oonfirmed b; otiier obserrations, some of them attended with 
unforeseen and untoward ocoidents. A radiation thermometer was 
broken in a few minutes bj tbe intense power of the snn, for which its 
malier, in foggy England, had made no provi^on. Two other thenno- 
metera that had been prepared according to Arago'a ideas, and the 
greater strength of the son io France, thoagh marking 160°, were 
insufficient to roister the eitraordinaiy intonsilj of the solar rajs ; 
for, bj 10 Aji., the top of the scale was reached, and the upper bulb 
began to fill to an unknown extent More sncoeeafnl was the observa- 
tion of the radiation of the moon bj means of the Admiraltj delicate 
thermo-mnltiplier lent by Jii. Gassiot. 

" The position of the moon was by no means fovorable, being on the 
night of the fidl, 1S° south of the Equator ; but the air was perfectly 
oalm, and the rare atmosphere so &vorabIe to radiation, that a very 
■ennble amonnt of heat was found both on this and the following night. 
The abeolnte amonnt was small, being abont one-third of that radiated 
by a candle at a distance of fifteen feet ; but the perfect capacity of 
the instmment to measnre stall smaUer qnantitJes, and tiie con- 
firmatory result of groups of several hundred observations, leave no 
doubt of the fact of our having been enabled to measnre here a 
quantity which is so small as to be altogether inappreciable at lower 
altitndes." 

Of the other observations made at Gn^ara, the abstract given in 
the Keport attests the exoellenoe of this station Ibr vaiions scientific 
researches: — 

"Clceely connected with radiation is the quantity of the light emitted 
by the heavenly bodies, and this was examined frequently, ia the case 
of the sun and moon and diffra^nt parts of the sky, by observations of 
Prauenhofer's lines in the spectrum. Stokes's spectrum was also 
examined, as recommended by the Boyal Sodety, and was fonnd to 
be traceable beyond the furthest point previously ascertuned else- 
where. Means of photographing this spectnun were also prepared, 
and some pictures of it on glass obtained, showing many of the dark 
lines beyond E, the usual limit of viMon. 

" At the npper station, with the larger telescope, the definition proved 
admirahle ; so mnoh so, that not only once, bnt every night for a week, 
I could see that diffionlt test, B and of t Andromeda, as two distinct 
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stars; nor oonld I find any objects ia the lists of tbe 'Oycte' that wero 
not separatod by the telescope ahd with ease. 

" EqQB]]]' with regard to the range of visibility did the atmosphere 
^prove itself ; for the rery funtest star to the practised eye sad pow- 
erfiU teleaoope of the observer of the ' Cycle,' proved easy to even on 
inexperienoed person in ihe Pattinson equatorial. 

"Directing theut to planetary bodies, the fine division of Satarn's 
ring — ft much contested matt«r — came out nnmiatakeably, and rovela- 
tioas of clonds appeared on Jnpitev's soriaoe which were eminently 
similar in form, and as ooatinoally interesting in their changes as those 
of the sea of lower clouds brought abont Teneriffo daily nuder onr eyes 
by the NiE. trade-wind." 

The expedition retorned to England in October after an absence of 
117 days, of which 8S were spent at sea, 18 in the lowlands of Tene> 
riffe, 37 at the height of 8,870 feet, and 26 at the height of 10,900 feet. 
The redaction of Qie observations is now in prepress, and a detailed 
report is b^ng drawn np for preeentation to the Admiralty. If the 
e^iedition shonld be renewed another year — for which tlie present 
report gives every encouragement — the esperience of Prof. Stnyth will 
en&ble him to take fuller advantage of the time and instruments that 
may be at his disposal. 

Astronomers are now eagerly on the h>ok-ont for the eipeotad retom 
of the comet of 16SS. The evidence of the identity of that comet 
with the one which speared in 1264 is now generally admitted. 
From the oomputalion of the perturbotions due to planetary attraction 
between 1S64 and the present time, it is believed that thecoorse of the 
comet has been accelerated, and therefore a speedy re-appearance is 
probable. Ur. Hind published in the " Monthly Notices of the Boyal 
Astronomical Society," in 1847, an orbit, ibnnded upon a rongh chart 
of its path, copied into various works from an original publication by 
Panl Fabrioius, attached to the oonrt of Charles V. Subsequent inqui- 
ries, through the ^d of Prof. Littrdw, the Director of the Imperial 
Observatory at Vienna, led to the recovery of the original chart of 
Fahrioins, and bronght to light a still more important treatise, by 
Joachim Heller, astronomer, of Nurembei^, copies of which exist in 
the ducal libraries of Wolfenbnttel and Gotha. The observations of 
Fabridus extend over less than a fortnight : whereas those o£ Heller 
give the positions of the comet during an interval of fifty-three da^ 
The exact alterations in the orbit required by the calcniotions fonnded 
on Heller's ol>servations are not yet determined ; but the principal cor- 
rection is a diminution of the comet's path tJi the ecliptic to the extent 
of about one degree, which Mr. Hind views in connexion with the 
acceleration of its return. 

At a lat« meeting of the Boyal Society, a commnnication was read 
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from Prof. PhilHpa, entitled, " Observations on s Drawing of the Lnnar 
UouDtun, Oopernioos," by ProfaBsor Seoohi, Director of the Observa- 
tory at Bome. This drawing ia the result of a long series of observa- 
tions made by means of the fine telescope at the command of Professor 
Seochi. The drawing is on a scale of ten geographical miles to an 
inoh, and all tbe objeota are l^d down by triangnladon. This is by fkr 
the most peifeot representation of any portion of the moon's snr&ce 
that has been executed, and is highly honorable to Professor Secohi. 
Prof. Phillips remarks : — Drawings of this natu« are of priceless value, 
and if engraved and (nrcolated among astronomers, it would be a most 
effectual atimnlant to Airther research. 

A bill to tDoorporst« and endow an Agrionltnral College in Mary' 
land, appropriating dx thonsand dollars annually from the State Trea- 
sury in support of the same, has been passed during the pest year by 
the L^islatnre of that State. Commissioners have also been appointed 
to locate the proposed institntioD, and establish regulations oonoerning 
it. As an illustration of what the Uaiyland Legidatore expect tbdr 
Agricnltnrol College to do, we quote Section, 6 of the act of incorpora- 

"And ie it enacted. That it shall be the duty of the said board of 
trustees to order and direct to be made or institnted on said model 
Sirm annnally a series of experiments upon tbe cnltivaCion of cereal 
and other plants, adapted to the latitude and climate of the State of 
Maryland, and caaee to be oarefnily noticed upon the records of said 
institntion the cbaraoter of said experiments, the kind of soil npon 
which they were undertaken, the system of cultivation adopted, the 
stAte of the atmosphere and other particulars ivhich may be necessary 
to a fair and complete uuderatanding of the resolt of said experiments; 
and they'shall also reqnire the instrDOtor of chemistry, as far as may 
be consistent with his other duties in said institution, to carefully 
analyze all specimens of soil that may be submitted to him by any 
citizen of this State, free of charge, and specially famish the ^plicant 
with an accurate statement of the result" 

The Le^Iature of New York has passed a bill to loan to the New 
York State Agi'ioultnral Sodety |40,000 without interest, for the pur- 
pose of aiding in the purchase of a &rm, and the erection of buildings 
for a Oollege. The (^tizens of Ovid, Seneca Oonnty, have raised 
$40,000 additional towards the object, and there is no longer a doubt 
in regard to the establishment of an Agricultural College and iUodel 
Farm in the Umpire State. 

The State of N'ew York has also erected for the nse of the Agrionl- 
tnral Society and the State Collection of Natural History, a spacious 
new building. It is represented as an imposing edifice, 61 by SO feet, 
with a wing 88 by 40 feet, the whole four stories high. 
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New York, also, fbUowing in the footetepa of MosMohnsetts, bu 
reoentiy mode liberal appropriations for tlia pnrpoae of diseoniinating 
correct and practical information relative to the insects of that Stal« 
which affect vegetation ii^nriooslf or beneQciolly, The task was 
assigneil to Br. Asa Fitch, and bis first report has been reccntlj pnb- 
lisbed. Instead of olassifying the insects bj tbair sinentific (liviMons, 
Dr. Pittdi first considers the insects which infest frnit treee, commeDc- 
ing ivith those which occur in the apple, and noticing in sDcoesfflOD the 
varietiea wUi^ afEect the root, the tronk, the twigs, the leaves, and 
the frnit. In the same order insects which oocor upon the pear, the 
plnm, the peach, cheny, &o., ore saooessively taken np. From froit 
trees, a b'anintion is made to the species of insects infesting forest 
trees, field crops, and garden vegetables. 

This method of armngement of the several topics is peifeotl j intelli- 
^ble to every reader, and with the assistance of a brief heading which 
precedes the account of each species, he U enabled to turn at once to 
any insect which he wishes to find, and which is described in the 

This report is included in the trHnsnctioDs of ibe New York Stat« 
Agricoltoral Society, bnt is abo printed separately. 

A new Musenm has recently been projected in London under fidr 
anspioes, to be called the Scriptural Hnsenm ; and its purpose is to 
afibrd a series of illustrations of Bible hUtory, geography, and manners. 
The Society propose to embrace the following subjects in their collec- 
tion: — Landscape Scenery of Palestine — Models of Jemsalem — Pro- 
ductions, Vegetable, Animal, and MinerQl — lUnstrations of the Civil 
and Ecclesiastical Polity of the Hebrewa — MiliUry Discipline — Sacred 
Aiitiqnitiea of the Israelites, Assyrians, Egyptians-^Tabemacle — Tem- 
ple, Proseuohie, and Synagogues— Dress of Priests — High Priests and 
Levites — Temple Vessels — Musical Instruments — Domestic Antiquities 
— Tents, HonsBs, and Fnrnitnre-^Dress — Coverings for the Head, 
Phylacteries, Riument of Camel flair — Signets, Kings, Sandals — lilera- 
tnro. Science, and Art; — Writing Materials and Implements — Sinaitic 
and other Inscriptions— Manuscripts — Poetry — Painting and Mneic— 
Agricnltural Implements — Arms and Chariots of War — Weights, Mea- 
sures, Coins, and other articles relating to Commerce — Treatment of 
the Dead, and Funeral Rites. It is proposed to establish a library in 
connexion with the Mnsenm ; and also to ot^nize courses of lectures 
on the topics llluatrated by the articles in the Society's collection. 

The Herbaria, belonging to the London Horticnltural Society, have 
been brought to the hammer; they were the collections of the officials 
sent abroad, and were made in order that the officers might be able to 
ascert^n the names and volne of the seeds which were sent home ; 
that purpose served, they became mere records of post discovery, of 
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very great botanical interest, but with no further bearing npon the 
objects of their owners. Dooglass's collection, formed ia Northwest 
America and California, amounting to 500 species, was purchased by 
the British Uuseam for (160. Hartweg's, for $100. The whole 
realized about (1,200. 

The last priced catalogue, published bj Groom, lately deceased, near 
London, ooDtaiaed three varieljes of the tuHp, at the enormous figure 
of five hundred dollars each ; they were all of bis own raising ; there 
is also one at two hundred and fifty dollars, twelve at a hundred 
dollars, and four at fifty dollars each. Ur. G. anooeeded be^ by 
mixing large quantities of ooarse river sand in his soil. His whole 
stock has been dispersed siuoe his death. 

The Imperial Agrioultnral Society of Faris has been trying to dis- 
cover why ae^B, apparently all alike, do sot germinate all at the same 
. time. The conclnsion ia that the latest are so tightly inclosed in their 
anvebpe, as to prevent or check the penetration of moisture, and they 
are now inquiring whether the tardy seeds are the heaviest or the 
lightest, and whether they are obtained from one part of a plant more 
tlian another. 

The Belgian Government offers a prize of two thousand dollars to 
any one who will discover a way to make starch for mann&otoring 
purposes from a non-alimentary substance. Enormous quantities of 
flour are used in the cotton manufbotnre alone. 
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THB BSCEMT PBOOBESS OF 8CI&NCB. 

At the mee^ng of the BriMi A^sodation, at Oheltenham, for ISGS, the 
Preddent, Dr. Dsubenj, preaaated, as the snbjeot of his atutml address, the 
CaUoY/iitg TetroBpediTe view of the recent progren of Natural Science. 

CHEiaCAL FSOQBESS. 

BegiQiiing then with Chemiatry, let me remind you that at a period not 
remote, all of it that could be quoted as reallf. worthy the name of a sdeuca 
waa comprehended within the limils of the uuueral kingdom. Here at least 
the outline had heeu traced out with Buffioient precision — the general lawB 
established on a Arm basis — flie nomenclature &amed with logical exactness — 
the lacts consistent ydtk each other, and presented in a sdentiflc and lumiooua 
form. Tbua a philosopher, like Sir Eumpbrey Davy, who bad contributed in 
so eminent a degree to bring the science into this satisiactoij condition, 
might, at the close of his career, have despiured of adding anything worthy of 
his name to the domain of chemistry, and have sighed lor other worlds to 
subdue. Sut there was a world almost as Uttle known to the chemista of that 
period as was the ■Western Hemisphere to the Macedonian Conqueror — a 
world compri^g an infinite variety of important pn>ducts, called into exist- 
ence by the mysterious operation of the vital prinaple, and therefore placed, 
as was imagined, almost beyond the reach of experimental research. This is 
the new "World of Chemistry, which the Continental philosophers ui the first 
instance, and subsequently those of our own country, have during the last 
twenty years been busy in exploring, and by bo domg have not only bridged 
over the gulf wliich had before separated, by an Impassable barrier, the king- 
doms of inorganic and of oi^^anic nature, but also have added provincea as 
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exten^f e and as tbrtile aa Chose we were in posscKuon of before, to the patii' 
moDj of Scianoe. 

It is indeed singutar, that whilst the supposed elements of mineral bodies 
are vary nomerous, the combinations' between them should be comparatiTel? 
few; wbereoe amongst those of vegetable and animal origin, where the ultimate 
elements are so limited in point of nomber, the combinations which the; fonn 
appear almost infinite. Caibon and bfdn^ien, for instance, constitute, as it 
were, the keystone of every orgamc ^ric; whilst oxfgeo, nitrogen, and lees 
frequently sulphnr and phosphorus, serve ahnost alone to build up thrar super- 
structure. And yet what an inflnit^of products is broi^t about by ringing the . 
changes upon this scanty alphabet t Even one series of bodies alone, that known 
by the name of the Fatty Acids, comprises several hundred well ascertained 
combinations^ founded however upon a aiogla class of l^xlro-carbons or cton- 
pound radicals, in wliich the carbon and hydrogen stand to each other in equal 
atomic pioportious, and are in each case acidiSed by the same number of 
equivalents of oxygen. These aiads ale all monobasic, or comluned with only 
one proptHtion of haae ; but add to any one of tbem two equivalmita of cai> 
bonic acid, and you obtain a member of a second series, which is bibaac, or 
is capable of forming two classes of salts. .The above, therelbre, constitute a 
double series, aa it were, of organic acids, the membeis of wliich are mutually 
related in the manner pointed out, and differ &om each other in their mode 
of combining according to (he relation between their respective elements. 
But ah^ady, by tike labors of Hofmann and of other chemists, two other double 
series of adds, the one monobasic, the other bibaae, mutually related exactly 
in the same manner ss those above, have been brought to Ught; each series 
no doubt characterised by an equally numerous append^e of alcohols, of 
(ethers, and of aldehydes, to say nothing of the secondary compounds result- 
ing from the union of each of these bodies with others. 

Hence, the more insight we obtain into the chemistry of organic substances, 
the more we become liewilderod with their complexity ; and in investigating 
these phenomena, find ourselves in the condition ofthe explorer of a new con- 
tinent, who, although he might see the same sun over his head, the same 
ocean rolling at his feet, the same geolo^cal structure in the rocks that were 
piled around him, and was thus assured that he still continued a denizen of 
Ms own planet, and subject to those physical lavra to which he had bean 
before amenable, yet at every step he took was met by some novel objecli and 
startled with some strange and portentous production of Nature's fecundity. 
Even so the chemist of the present day, whilst he recognises in the world of 
organic lifb the same general laws which prevail throughout the mineral king- 
dom, is nevertheless astonished and perplexed by the multiplidty of new 
bodies that present themselves, the wondrous changes in them resulting ftom 
dight diBbrences hi molecular arrangement, and the simple nature of the 
machinery by whidi such complicated effects are brought about. And as the 
New TVorld might never have been discovered, or, at all events, would not 
have been brought under our subjection, without those improvements in naval 
architecture, which had taken place prior to the age of Columbua, so the 
secrets of orgamc chemistry would have long remiunad uneUoited, but lor tha 
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&ciliti«s in the methods of anaJjsis which were mtroduced by Licbig. Before 
liig thne the determinatioii of the componeat elemente of an organio Bubatanoe 
was a task of so much skill aa well as lal>or, that only the moot tooompliBhed 
tuuilTBts— such men, for inBtaoce, aa Dr. Prou^ or the groat Bensliui — 
could be depeaded upon for such a work ; and beoco the date npon which we 
could rely for dedudng any g«ieral couclnskiDB went on accumulating with 
extreme Blowueea. But the new methods of analysis iorented by Ijeblg 
have so simpMcd and so facihtatad the piooeaa, tiM a student aAcr a few 
months' ptax^lcal instruction in a labotatoij, can, in many instances, wnve at 
results sufficiently precise to be made the basis of calculation, and tlius to 
enable the master mind, which ia capable of availing itself of the bds b^ra 
it, to breathe life into these dry numerical detoOa. And as the established 
lawB and institotioiia c^ the Old 'World hare been modified — may I not say in 
some iostimces rectified? — by the insensible inQuenco of Uioee of the New, ao 
have the prindplm that had been deduced ftom the pbeaomeua of the mineral 
kingdom undei^oe in many instances a correction from the new diacorerie* 
made ia the chemistry of the aoijnal and vegetable creation. It was a great 
step indeed in the progress of the sdence, when lAvtrisier set tlie exam]de of 
aa appeiil to the bshtnce ui all our experimental reeearcbee, and the Atomic 
Tliooiy of Dalton may be regarded as the neoeasaiy, although somewhat Urdy, 
result of the greater nnmerW precision thus mtroduced. But do lees impor- 
tant was the advance achieved, when structure and polarity were recognised 
as infiueodng the condition of matter, and when the nature of a body was felt 
to be determined, not only by the condition of its component elements, bat 
also by their mutual arrangement and collocation — a prindple which, Srat 
iltustratodamongstOie products of organic life, has aince been found to extend 
alike to all chemical aubetaooee whatever. 

Formerly it had been the rule to sat -down the bodies which form the con- 
BtituOQts of the substances we analysed, and which had never yet under oar 
hands undergone decomposition, as elementary ; but the disoaveiy of cyano- 
gen in the first instance, and the recognition of several other compound 
radicals in organic chemistry more lately, naturally suggest the idea that 
iiiany of the so-called elements of inorganic matter may likewise be compound^ 
dilTering t>om the organic radicals above mentioned merely in their consti- 
tuents being boond ti^ether by a closer affinity. And this conjecture is 
coDJlTnied by the curious numerical relations subsisting between the atomic 
weights of several of these supposed elements ; as, for eiampk^ between 
chlorine, bromine, and iodine ; an extenMon of the grand generalization of 
Dalton, which, although it might veiy possibly have been repudiated by him, 
had it hsea proposed for bis acceptance^ will be regarded by others as eeta- 
bllsMng, in a mannw more concluove than belbr^ the soundness of his ante- 
cedent deductions. 

'What, indeed, can be a greater triumph for the theorist, than to find that ■ 
law of nature which he has had the gloiy of establishing by a long process of 
induction, not only accommodate itself to all the newfoctswhit^UAprogress 
of discovery has ranee brought to light, but is itself the consequenoe of a atiU 
more general and comprehensive prindple, which philosophers, even at this 
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diatauce of time, are still ei^aged in unibldiug? It is also curious to reflect, 
tbat whUst the bold epeculaljons of Democritus have been realized by the 
Maucbeater philosopher, the reveriaa of the alcbemista derive something like 
solid support from the minute investigatioua of hia successors. We maj 
remark, indeed, aa not a litUe remarkable, bow frequently the discoveries of 
modem da;s bave served to redeem tlie fancies of mediEeval times from the 
charge of absurdity. If the direcUou of a bit of steel suspended near Oie earth 
can, aa Colonel Sabine haa proved, be influenced by the position of a body like 
the moon, situated at a diabmce from it of more than 800,000 miles, who shall 
saj tbat diere was anything preposterously extravagant in the conception, 
however little support it may derive from es^ierieiice, in the influence aaoriijed 
to tbe stars over the destinies of men by the astrologers of olden time 7 And 
when we observe a series of bodies, exbibiting, as it would seem, a gradation 
of properties, and, although as yet undecompounded, poBseasing a common 
numerical relation one to the olher, who will deny the probabihl^ tbat tbey 
are composed of the same constituents, however little approach we may have 
as yet made towards the art of resolvir^ tbem into their elements, or of form- 
ing them anew 7 Organic chemialiy has also conaderably modified our views 
with respect to chemical afflnily. According to one view, indeed, which has 
been supported of late with considerable talent and ii^euuity, the law of 
elective attraction, to which we bave been m the habit of referring all the 
changes tbat are brought about by chemical means, is a mer« figment of the 
imagination ; and decompoation may be accounted tor, without the interfer- 
ence of any such force, by regu'ding it simply as the result of that constant 
interchange which is supposed to be going on between tbe particlea of 
matter — the atoms even of a solid body being, aooording to this hypothesis, 
in a state of inceasant motion. But passing over these Mid other speculations 
which have not as yet received the general assent of chemists, let me advert 
to others of an older date, possesang, as I conceive, tlie strongest internal 
evidence in their favor which the case admits, from the tuumony they tend to 
introduce into the chaos of facts which the late discoveries in oi^anic 
chemistiy have brought to light. Amongst theses one of the most generally 
teceived, and at the same tune one of tbe most nniversal application, is that 
which represents the aeveial combinations resulting from organic forces, as 
being put together accordii^ to a perticalar model or type, which impresses 
upon tbe aggregate formed certain common properties^ and also causes it to 
ondei^ change most readUy tiirongh the substitution of some other element 
in the place of one of those which already enters into its constitution. And 
this prindple, having been established with regard to one class of bodies, baa 
^ce been extended to the rest; for it now begws to be mamtained, that in 
every case of i^emical decompoation a new element js introduced in the place 
of one of those which constituted a part of tbe ori^al compound, so that tbe 
addition of a fresh ingredient is necessarily accompanied by the elimination 
of an old one. The same doctrine, too, has even been extended to the case 
of combination with a body r^;arded aa elementaiy, for here also the particles 
are considered as bemg in a state of binaiy combination one with the other, 
owing perhaps to their existing in opposite eiectrical conditions, and therefore 
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poaaessiiig; for each other a cerUin degree of chemical affinity. Tbiu; when 
wo unite bjdrogen with oiygen, we Hubstilute an atom of the latter for one 
of tlie former, previouslj combined with the same element The ^pe there- 
fore remains, although the constituents are different. When, io the Ibrmation 
of alcohol, we combine the oxide o[ the compound radical cetbyle with water, 
there ia EtiU only a substitutioii of the former for one of the atoms of water 
preTioualy united togetlier, two and two; and when we form ether, we 
elimmate the second atom of water, and replace it by another atom of the 
BBme compound radicaL Thus the type of water still remains, although none 
of the materials of the original fabric continue ; or, if I may adopt the meta- 
phor of a buil^g, although the original bricks which composed the structure 
may have been all replaced by other materials, the latter, however diflering 
in their oature, always correspond, in point of shape, dimensiODS, and number, 
with the parts of the edifice which have been removed to make way for them. 
It is on this principle tliat Prof Williamson has propounded a new theoiy of 
stheritication, regardii^ the process aa reeoltiDg from the alternate replace- 
ment of hydrogen by Eetbyle, Bod of tethyle by hydrt^en, in the sulpburio acid 
concerned, — a view which beet banoouizes with the compAsition of the new 
cether he hit upon in the course of bis inTestigations. The same principle may 
even be extended io bodies of the same type aa ammonia ; for inasmuch as 
this body isanade up of a union of an atom of nitrt^n with three of hydro- 
gen, it ia easy to conceive that a variety of different compounds might be 
Ibrmed by the substitution of one, two, or three atoms of otbor radicals Ibr the 
same musber of atoms of the original hydrogen. How beautiliiUy this idea 
has been carried out in the recent researches of Hofmann, and how happily it 
serves to eluddiite the formation of the various vegetable alkalrnds. which, 
from tlieir ecergetic action upon the animal economy, have of late airated bo 
much mt«rest in the pubhc mind, is sufficiently known to those who are 
chemists, and could not be rendered intelligiblo to those who are not, without 
entering into dettuls wiiich would be out of place on the present occasion. I 
must not, however, pass over this part of the subject without remarking, that 
the sdoptjon of Prof. Williamson's tethyle theory would eetAblish a still nearer 
analogy between the constitution of organic and of mineral compounds than 
is at present recognised, «nce in that case alcohol and ether would stand in 
the same relalJOD one to the other, and belong to the same class or series, aa 
the at^ds and Uieir salts. 

To some, however, it may be more interesting to oouaider those practical 
reenlts bearing upou the arts of life, which have either been actually deduced, 
or may be anticipated aa likely to accrue, from the discoveries in question. Of 
these perhaps the most important is the possibility of formiog by art those com- 
pounds, which had been formerly supposed to be only producible by natural 
processes, under the influence of (he vital principle. Tl:e last two yeara have 
added materially to the catali^ne of such bodies artiQdally produced, as in 
the formation of several spedes of alcohol fhun coal gas by Sertbelot, tbat of 
oil of mustard by the same chemist, and the generation of taurine, a principle 
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elaborated in the liver, bj Strecker. And if the above discoTerieo should 
strike joa at first sight rather sa curiooa than practicall; uaefii], I would 
remark, that they afford reasonable ground for hope, that tlie productioQ oF 
some of those principles of high medicinal or economical value, which Nature 
baa eparingl; provided, or at least limited to certiua districts or climates, maj 
lie within the compass of Uie cbemist's skill, IS quinine, for instance, to whidi 
tbe Peruvian bark owes its eCBcac7,' be, as would appear from recent 
rescarcbes, a modified condition of ammonia, why maj not a Hofinann be able 
to produce it for us ttom Ha elements, as he has alroadj done so many other 
alkaloids of similar constitution 7 Aod tbus, whilst tbe progress of civihzatjon, 
and the development of the chemical arts, ore acceleraljng the consumption 
of those articles, which kind Nature bos either been storing up Ibr tbe uses of 
man during a vast succession of antecedent ages, or else ia at present elabo- 
rating for us in that litnit«d area, within which alone the conditjons would 
seem to bo such as to admit of their production, we are encouraged (o hope 
that Science may make good the loss she has contributed to create, by herself 
inventing artificial modes of obtaining these necessary materials. In this case 
we need not so mAh regard the exhaustion of our coUieries, although Nature 
appears to have provided no means for replenishmg them ; nor oven be con- 
cerued at the rapid destruction of the trees whicb yield the Peruvian bark, 
limited though they be to a very narrow zone, and to a certain difiLute eleva- 
tion on either side of the e<iuator. Already, indeed, chemistry has giveu token 
irfber powers, by Ihroateomg to alter the course of commerce, and to reverse 
the tide of human industry. Thus she has discovered, it ia said, a substitute 
tbr the cochineal insect, in a heautifiil dye producible from guano. She has 
shown, that our supply of animal food' might he obtained at a cheaper rate 
from the antipodes, by simply boilmg down the juices of the flesh of cattJo 
now wasted and thrown aade in those countries, and importing the extract 
in a state ot oonoentration. She has pointed out, that one of the earths wbich 
constitute the principal material of our globe contams a metal, as Ught as glass, 
as malleable and ductile as copper, and as htUe liable (o rust as silver; thus 
posses^g properties so valuable, that when means have been found of 
separating it economically from its ore, it will be capable of supeiaeding the 
metals ia common use, and tbus rendering metallurgy an employment, not 
of certain distrida only, but of every part of the earth to which sconce and 
civilization have penetrated. 

■ AaaiCTTLTtlEAL IMPROVBMESTa. 

And may I not also say, that she has contributed materially towards the 
advancement of those arts in which an agricultural county like this is especially 
interested ? TVTio has not heard of the work of Baron Liebig, which, at tbe 
thne of its first appearance, made Bach a sensation, and stirred up the dor- 
mant enei^es of the agricultural public, not less thorouglily than the subsoil 
plough, of which he explained the advantages, elirited the latent treasures of 
the land ? It is well known that a controvert baa been going on for some 
time past, between this disUnguished foreigner and certain experimental agri- 
culturists of England, with regard to tbe principles upon which the mannr- 
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ing of our land ought to be regulated. In this diapute, however, 7or. wOl not 
expect iQO to take part, for it would be obyionsly improper. Sut I may be pei^ 
mitted to remark, that whilst some points of difference between them still 
remain open for further investigaHon, s much nearer correspondence of opi- 
nion exists with respect to others, thui tbe public in general, or even perhaps 
the disputanta themselves, are inclined to allow. In go far, indeed, as relates 
to the relative advantages of mineral and ammooiacal manures, I premimo 
there is little room for controversy ; for alUiougb most soils maj contl^n a sutB- 
ciency of the inorganic constituents required hj the crop, it bj no means fol- 
lows that the latter are always in an available condition; and hence it may 
well happen iliat in most cases in which land has been long under cultivation, 
the former class of manures becomes, as Baron Liebig asserts, a matter of para- 
" mount aecessitj. Fow that the same neoesauty exists for the addition of 
ammoniacal manures can hardly be contended, when we reflect, that at the 
first commencement of vegetable life, every existing species of plant must 
have obtamed its nourishment solely from the gaseous constituents of the 
atmosphere, and from the mineral contents of the rock in which it vegetated. 
The only divergence of opinion, therelbre, that can arise, relates to the degree 
of then' respecOve utility in the existing state of our agriculture, and to the 
soundness of Baron Liebig's position, that a plant rooted in a soil well charged 
yrith all the requiate mineral ingredients, and iu aU other respects in a condi- 
tion calculated to allow of healthy vegetation, may sooner or later be able to draw 
irom the atmosphere whatever else is required for its full development. And 
does not, I would ask, this latter position derive some support from the luxu- 
riant vegetation of the tropics, where art certainly contributes nothing towards 
the result? and is it not also favored by such experiments as those carried on 
at Loia Weedon in Northamplonshire, where the most luxuriant wheat crops 
have been obt^ed lor a number of consecutive years without manure of any 
kind, simply by following out the Tullian system of stirring up and pnlveriz- 
ing the soil? How, too, are we to expliun that capacity of Quhsisting with- 
out any artificial supply of ammonia, which Mr. Lawes is led by his experi- 
ments W attribute to turnips, and other plants of similar oiganization, unless 
we assume that the power residing in tbe leaves of absorbing ammonia from 
the ah- may render phmts,' in some cases at leasl^ independent of any extra- 
neous aid ? Be this, however, as it may, there is at least a wide distinction 
between this opinion and the one attributed to Baron liebig by many, who 
would seem to imagine, (hat according to hia views, ammonia, if derived from 
artificial sources, was in a manner useless to vegetation. As if it could be n 
matter of any moment, whether the substance which in both cases afforded the 
supply of nitrogen, and which in both cases also was primarily derived trom 
the decomposition of organic substances, had been assimilated by plants 
directly upon Ha behig thus generated, or had been received into their system 
at a later period, after having been diOHised through tbe atmosphere ? To 
suppose that Baron Ijebig should have attached any moment to this distinc- 
tioD seems incon^stent with many passages in his work, in which, although 
the paramount importance of mineral manures may be in^sted upon, and the 
success which had in certain caaes attended the nse of one compounded only 



,C.(K1gle 



26 ANNUAL OF ECmHTIFTC DISUOVKEY. 

of mmeral ingredienla may be put torward as a raoliye for further trials, thb 
utility of ammoniaoal Bubstancca in al] (lieir eeveral fonna ia at tLe samo time 
distinctly admitted Still the practical qucstioii romaiDs, whether, admitting 
the theoretical truth of Baron Licb^s position, a larger expenditure of capital 
will not be required for bringing a given farm into a coudition to dispense with 
anunoniacal manures, than for procuring those materials which contain that 
ingredient ready for use. And here experimental researches, sach aa those 
conducted on so eitended and liberal a scale bj Mr. Lawes and Dr. Gilbert, 
come in aid of theoiy. Tbey stand, as it were, midway between the abstract 
principles which sdence points out to the farmer, and Hie traditional usages 
wiUi respect to his art which have been handed doivn to him from one gene- 
tstian to another. They bear the same relation to the fanner, which the 
record! of the clinical practice in a large infiimaiy do to the general priudplea 
of meditane expotmded by tbe modem physiology It is true, that the expe- 
rience of a partjcular hospital may oot at all times coincide with the anticipa- 
tions whi6h science holds out ; but this discrepancy only suggests to tis the 
imperfections of our present knowledge, and it is not allowed to disturb the 
confldence of the phy^cian in principles ahready established on incontroverti- 
ble evidence. On the contrary, whilst he modi&es bis practice Horn time to 
time by tbe experience be has gained by actual observation, be f^ls at the 
same time the Mlest eonviction, that these results will be found eventually 
reconcilable with the general principles which a sl^ more extended -series of 
induction may have established. I need not occupy your time by applying 
the same metjiod of proceeding to tbe recent researches alluded to, but I will 
cany the analogy between tbe science of Agriculture and Therapeutics one 
step furtiier. Ton may recollect, that in a report on the progress of husban- 
dry, drawn up soma years ^;o by one of the most enUghtened and jealous 
promoters of the ^ricultural interest in Great Britain, it was asserted that 
chemistry had done notMng Etc the tanner, except in teaching him to use sul- 
phuric acid with his bones, and to take advantage of tbe refuse Bux liquor for- 
merly thrown away and wasted. Now a statement of this kind, although it 
might be literally true in the narrow sense in which the author doubtless 
intended it, — namely, as referring merely to the introduction of new spe<»flcs 
orreoipea into fanning— was calculated, when put forth on such high authority, 
to foster that tendency in the hnraan mind lo which we are all more or less 
prone, that of sparing ourselreB the trouble of thought and reflection in shap- 
ing the conrse of our conduct, by leaning blindly upon certain rigid and 
unvarying rules already chalked out to us by others. Grant that science has 
as yet supplied us with only two infallible recipes for the improvement of our 
land, the ^ricultural chemist may derive credit from the reflection, that medi- 
cine too, «nce the days of Hippocrates, has lighted only upon two or three 
apedflcs for the cure of disease ; and that the most eiUighlened physicians of the 
piteent day, in the spirit which we would fiun see actuatjng the leaders of the 
agricultural body, depend not upon the eSBoacy of Tiostrumt, but upon thmr 
sagad^ la referring the varying condiljone of each case which comes before 
them to those principles of physiology which modem science has established. 
And hu not science also unfolded principles which may be called in to aid and 
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direct tha practical labors of UiB agriculturist? I need not go ftirther tlnn 
the works of Baron Liebig for an answer to iJiiB qneBtion. I may appeal, for 
instance, to Oie extensive emplojTnent of g;uano at the present time, firat iotro- 
dnced in consequence of his su^estions ; I may refer to the Bubstitution of 
mineral phosphates for bones, founded upon his ezplanatJOD of tbe soorces 
fhaa which the latter substance derires its efGcacj as a manure ; and I may 
allude more especially io his refutation of the bumna theory, to which even 
the great Saossure gave his adhesion, and the reception of which was calcu- 
lated tfl vitiate, not a few proceaaes only, but the entire system of our husban- 
dry. 
Bat it is time to hasten on to certain other departments of NaturaJ Sdeuoe- 

DI8C0TERIES DI BOTAHICAL BOIENCE. 

Ju Botany and Vegetable Physiology it cannot perhaps be said, that whole 
ptorinoea have l>een added to the domain of the science within twenty years, 
Bs we have seen to be the case in our review of the progreES of chentistiy. 
The improvements in tiie microscope which have mnce taken place reader us 
^miliar with paiticulais relating to the strocture and functions of the vege- 
table creation, which the ruder methods of investigation before resorted to 
would never have reveale'd to us. We owe to them tbe interesting dia- 
coFeries of Brown and Adolphe Brougniart, as to tbe mode in which the 
pollen is brought into immediate contact with the ovules, by means of the 
tubes which it protrudes by a prolongation of the innermost of ila two invest- 
ing membranes. Thus muoli, at least, spears to be fully ascertained ; bat, 
in alludmg to tbe observations of others, who have endeavored to push Ibeir 
scrutiny still fijrtlier, it becomes me to speak with more diffidence, inasmuch 
as the office wbich the pollen dischai^es in the act of tbcundation is still a 
matter of dispute between such men as ScMeiden and Scbacht on the one 
side, and Hofmeister, Moll, fto., on the other. Wiiilat, however, this contro- 
versy continues, it is BOmeUung at least to know that the vivifying principle, 
whatever it may be, is actually transmitted to the pait where its inQuence is 
io be exerted, and not kept apart from it, as we were formerly compelled to 
assume, by that long intervening plexus of fibres, or tubes, which constitutes 
the style. To the mitsoscope ^so we owe alt that is as yet known with 
respect to the reproductive process in i^yptogamous plants, which are now 
shown to poBsesB a structure anal<^us to that of flowering ones in respect to 
xiieir organs of reproduction ; not, indeed, as Hedwig supposed, that parts 
corresponding to stamens and pistils in ^poarance and structure can be dis- 
covered in them, but that as the primary distinction of sexes seems to run 
throughoat the Vegetable Kingdom, new parts are superadded to a structure 
common to all as we ascend in the scale of creation, until from the simple 
cell, which, in consequence of some differences of structure, to our eyes 
inappreciable, appears to exercise in one case the function of the nude, in an- 
other of the female, as is found the case io certain of the ConfervEe, we 
arrive at length at toe complicated machinery exhibited in flowering plants, 
In which the cell containing the fecundating principle is first matured in the 
stamen, and afterwajds transmitted, throi^h an elaborate apparatus, to the 
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ceDa of the oviile, which is in like manner enreloped in its matrix, and pro- 
tected b7 the series of inTcetiug membranes which oonatitntes the seed-vess^ 
Thus, as Goethe long ago observed, and as modem phyacdogiBta have rinoe 
shown to be the csae, the more imperfect a being is, the more its individual 
parts resemble eadi other — the progress <^ development, both in the Anima l 
and Vegetable Kingdom, always proceeding from the like to the unlike, from 
the general to the particalar. But, whilst the reseawhes of Brown and 
others have'shown that there is no abrapt line of dirisiou in the Tegetable 
Kingdom, and that one common structure perradce the wbtJe, the later 
inqaines of Suminski, Hofmeister, Unger, Griffith, and Henfrej, have ptnnted 
out several curious and unlooked-for analogies between plants and snimalH. 
I ma; mentJon, in the first place, as an instance of this anak^ between 
plants and Hnimals, the existence of moving molecules, or phjfosperms, in 
the autheiidia of ferns and other Cryptogams, borne out, as it has been in bo 
remarkaUe a maimer, bj the almost amnltaneous observations of Bischoff 
and Meissner on Ihe egg, conflnuahirj of those ibrmerlj amioonced by Bany 
and Newport, and by the researchea of Suminski, Thnret, and Pringshenn, 
with respect to the ovule of plants. I way refer yon also to a paper read at 
the laat MeoOng of the Association, by IM-. Cohn, of Breslau, who adduced 
iastancos of a distinction of sexes which had come under his obserrarion in 
the lower Ajgie, In like manner a curious correspondence has been traced 
between the lower tribes of animals and plants, in the circmnstanca of both 
being Buliject to the law of what is called alternate generation. This con^sts 
in a sort of cyde of changes from one kind of being to another, nbich was 
first dete(*ed in some of tie lower tribes of animala ; a pair of insects, lor 
example, producing a progeny diCTering from themselves in outward appear- 
ance and mtemal structure, and these reproducing their kind nitbout any 
renewed sexual onion, — the progeny in these cases oonitisting of females only. 
At length, after a succesdon of such generations, the oOspiing reverts to its 
prinueval type, and pairs of male and female insects, of the or^[inal form, bts 
reproduced, which complete (he cycle^ by giving rise in their turn to a breed 
presenting the same characters as those whldi belong to their own pro- 
genitors. An ingenious comparison had been instituted by Ovreu and others 
between this alternation of generations in the animal, and the alternate pro- 
duction of leaves and blossoms in the plant; but the researches to which I . 
especially allude have rendered this no longer a matter of mere speculation 
or inference, inasmuch as they have shown the same thing to occur in ferns, 
in l3^podia, in mosses, nay, even in the coofervce. We are indelited. to 
Prof Henfrey for a valuable contribution on these subjects, given in the form 
of a Report on the Higher Ciyptogamous Plants ; from which it at least ap- 
pears that the proolb of sezuaUty in the Ciyptogamfa rank in the same scale, 
as to completeness, as those regarding flowering plants did before the access 
of the pollen tubes to (he ovule hod been demonstrated. Indeed, if the ob- 
servations of Pringsheim with respect to certain of the Algie are to be relied 
npon, the snali^ between the reproductive process in plants and animala is 
even more clearly made out to. these lower tribes than it is in those of hi^er 
organizatirm. It also appears that the production in ferns and other Actogens 
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ofwhat has been callad i, pro-einiryo ; the evolution of anttieridia and arche- 
gonia, or of male and female orgaca, &om the GDcmer; and the geDsratioa 
&OID the archegonia of a frond bearing aporea upon its under eorfaoe, is 
analogous to what takes place in flowering plants in general ; where (he seod, 
when it genuinates, produces stem, loota, and leaves; the stem lor macir 
generations givea rise to ndUiiiig but shoots like itself: imtU at length a 
flower springs from it, which contMns wittin ileelf for tbe moat part the 
organs of both sexes united, and, therefore, occasions the reproduction of the 
same seed with which the chain of phenomena commenced. This is the 
prini^ple which a learned Professor at Berlin has rather obscurelj shadowed 
out in his treatise on tbe B^uvenescence of Flanta, and which may perh^s 
be regarded as oue^ at least, of the means by whii± Nature provides for the 
Btabilily of the forms of oi^anic life she has created, hj imparting to each 
|dant a tendency to revert to the primteral f^-pe. 

To the elder De Candolle we are also indebted for some of our most philo- 
sophical views with respect to the laws which regulate the distribution of 
plants over the globe, — views whidi have been developed and extended, but 
by no means subverted, by the investigBtiona of subsequent writers ; amongst 
whom Sir Chailes Ljell, in his "Fiinciplea of Geology," asd the younger De 
Candolle, a worthy inheritor of hit! lather'a reputaUim, m his recently pub- 
lished work on Botanical Croography, have especially signalized themaelves. 
But it is to tiie late Fro£ Edward Forbes, and to Dr. Joseph Hooker, that we 
have principally to attribute the removal of those anomalies, which threw a 
oertajn degree of doubt upon the prindples laid down by De Candolle in 
18S0, in his celebrated article on the Groography of F!ant«, contained in the 
" Dictionnaire des Scienoea Naturetles," where the derivation of each spedes 
from an individual, or a pair of individuals, created in <me particuiat locality, 
was made the staiting-pcnnt of all our mquiries. These aaomaliee were of 
two different kinds, and pointed ui two opposite directjona ; for we had in 
gome cases to explain the occurrence of a peculiar Flora in islands cut off 
ftom tbe rest of tbe world, except through the medium of a wide intervening 
ooeani andioother cases toreooncilethefact of the same or of allied species 
being diffused over vast areas, the several portions of which are at tbe 
present time separated from each other in such a manner, as to prevent the 
pos^ili^ of tbe migtatiou of plants from one to the other. Indeed, after 
nuking due allowances for those curious contrivances by which Nature has in 
many instances provided for the transmisdon of species over different parts 
of the same continent, and even across the ocean, and which are so well 
pointed out in De Candolle's original essay, we are compelled to admit the 
apparent inefficiency of existing causes to account for the distribution of the 
luger number of species ; and must oonfess that the explanation fails us 
often where it is most needed, for the Composites, ii 
appendages they possess, which are so bvorable to 
of tlieir seeds, m^ht be inferred, by their general absence from the fossU 
Flora, to have diffiised themselves in a tees degree than many other &m3ieB 
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have done. Aod dd tha other hand, it ia found, dmt under exJEting drcum- 
BtanceB, those CompositEe, which ore diaseminated throughout the area of the 
Qreat Pacific, belong in man; caaes to spedeB destitute of theee auxiliarira to 
traoamisBion. But here Geology comes to our ^d; for by pointing ont the 
probability of the Bubmei^nce of oontinentB on the one hand, and the eleva- 
tion of trada of land on the other, it enahlea ua lo eiplsjn the occurrence of 
the some plants in some islands or continenta now wholly oncoonectod, and 
the existence of & distinct Flora in others too isolated to obUin it under 
preeent circumstances Irooi without In the one case we may suppose the 
plants to have been diatributed over the whole area before its several parts 
became dimmilod by the catastrophes which supervened ; in the other, we 
may r^ard the peculiar Flora now existing as merely the wreck, as it were, 
of one which once oversin^ad a large tract of land, of which all but the little 
patch upon which it is now found bad since been submerged. However, 
upon this subject our opinions may in some measure be swayed by the nature 
of the conclusions we arrive at with respect to the length of time during 
which seeds are capable of maintuning th^ vitah^ ; fbr if after remaming 
for on indefinite period in the earth they were capable of germinating, it 
would doubtless be eader to understand the revival, under ^vorable drcum- 
stances, of plants which had existed before the severance of a tract of knd 
&om the continent in which they are indigenous. An ihqnity has accor- 
dingly been carried on for the hist fifleeu years under the auspices of 
this Aasodaljon, the resulls of which, it ia but fair to say, by no means 
corroborate the reports that had been from tune to tjme pven us with respect 
to the extreme longevity of certain seeds^ exemplified, as it was said, in the 
case of the mummy-wheat and other somewhat dubious instances ; inasmuch 
as they tend to show, that none of the seeds which were tested, although 
they had been placed under the moat favorable artificial conditions that 
could be devised, vegetated after aperiod of forty-nine years; that only twenty 
out of two hundred and eighly-eigbt fpodes did so after twenty years ; whilst 
by far tlie lai^er number had tost their genninaCmg power in the course of ten. 
These results, mdecd, beii^ merely negadve, ought not to oufPiTeigh such 
po^tive statements on the contrary side as come before us recommended by 
reapeclable authority, snch, fbr inatajico, aa that respecting a Nelumbiom seed, 
which genninated after having been preserved in Sir Hans Sloane's Herbarium 
for one hundred and fifty years ; still, however, they throw suspicion as to the 
oiist«nce in seeds of that capacaty of preaervmg their vitality almost indefi- 
nitely, which alone would wairant us in calling to our aid this principle in 
e^laining the wide geographical range which certain species of plants affect. 
Let us then be content to appeal to those ingenious views which were first 
piit forth by the late Professor Forbes. By the aid of the principles laid down, 
he was enabled to trace the Flora of Groat Briton principally to four diatinet 
Bouroes, owii^ to the geological connexion of these islandfl at one period or 
otlier with Scandinavia, with Germany, with France, and with Sp^ 1 And 
it was by a similar assumption that Br. Joseph Hooker explained the dis- 
tribution of the same species throughout the islands of the Qreat Pacific, and 
the contiguou.^ continents, tracts wliicli, aa Darwin had shown, were formerly 
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onited. Nor ia this mode of explanation limited to the case of the above 
tepona; for in the "Flora ladiea," Dr. Hooker, in conjunction with hia 
fellow traveller, Dr. Thomson, has diseuaaed the same problem with regard to 
the whole of India, eslending from AfTghanistaii to the Malajan peninsula. 
And amongst the manj acrvicea rendered to Che Natural Sdencea bj these 
indefat^ble botaniata, one of the grealest I conceive to be, that they have 
not only protested against that undue multiplication of speciea, which had 
taken plaice by exalting minute points of difference mto grounda of radical and 



primary diatmction, but that they have alao practically 



illustrated their vi 



wilti respect to the natural familiea which have been described by them in the 
volume alluded to. They have thus conljibuted materially to remove another 
difficulty which stood m the way of the adoption of the theory of apeciflc 
centres, — I mean the replacement of forms of vegetation in adjoioiog coun- 
triea tiy others, not identical, but only as it should aeem allied ; for it foltowa 
from the princlplea laid down by these authors, that such apparently disljnct 
species may after all have been only varieties, produced by the operation 
of external cauaes acting upon tiie same speciea during the long periods of 

But if this be allowed, what hmila, it may be asked, are we to assign to 
the changes which a plant is capable of undergoing,— and in what wt^ can 
we oppose the principle of the transmutation of speciea, which haa of late 
ezdted so much attention, and the admisaion of which is considered to in- 
volve such atartUng consequences I I must refer you to the writings of 
modern physiolo^ta for a full discussion of this question. All that I shall 
venture to remark on the subject is, that had not Nature herself aaaigned 
certain boundaries to the changes which plants are capable of undergoing, 
there would seem no reason why any speciea at all should be restricted 
within a definite area, since the unlimited adaptation to external conditions 
which it would then possess, might enable it to diffuse itself throughout the 
world, aa easily as it haa done over that portion of apace within which it is 
actually circumscribed. Dr. Hooker instances certain species of Coprosma, of 
Colmisia, and a kind of Australian Fern, the Lamaria procera, which have 
undergone such striking changes in then' passage from one portion of the 
Great Pacific to anotber, that tbey are scarcely recognisable aa the same, 
and have actually been regarded by preceding botanists as distinct species. 
But he does not state that any of these plants have ever been seen beyond 
the above-mentioned precincts ; and yet if Nature had not imposed some 
limiis to their susceptlbihty of change, one does not aee why they might not 
have spread over a much larger portion of the earth, in a form more or less 
modified by external circumatances. The youi^r De Candolle, in his late 
admirable treatise, has enumerated about 117 speciea of plants which have 
been thus difliiaed over at least a third of the surface of the glol)e, but theae 
apparently owed their power of transmigration to their inauaceptibility of 
change, for it does not appear tbat they have been much modified by the 
effect of climate or locality, notwithstanding the extreme difference in the 
external conditions to which they were subjected. On the other hand, it 
aecms to be a genoral law tbat plants whose organization ia more eaaily 
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affected by eitemal agencdes, become, from that veiy cause, more drcum- 
Gcribed in their range of distribiUion ; umplf because a greater diGerence m 
the circumstaoces under which they would be pbced, brought with it an 
amount of change in their structure which exceeded the limils prescribed to 
it by Nature. In short, without pretending to do more (han to divine the 
cbaractor of those impedimenta, which appear erer to present the changes 
of which a plant ia susceptible &om proceeding beyond a certain limit, we 
seem to catch a glimpse of a general law of Nature, not limited to one of her 
kingdoms, hut extending evoiTwhore throughout her jurisdictioo, — a law, 
the aim of which may be inferred to be that of maintaining the existing order 
of the universe, without any material or permanent alteration, throi^hout all 
time, imtil the fiat of Omnipotence has gone forth ribr ila deetruction. The 
will which confines the variations in the vegetable structure witliin a certain 
range, lest the order of creation should be disturbed by tlie introduction of an 
indeOnite number of intermediate format is apparently tho same in its motive 
as that which brings back the celestial luminaiies lo their original orbits, 
alter the completion of a cycle of changes induced by their mutual perturba- 
tions. The whole, indeed, rosolvea itself into, or at least is intimately con- 
nected with, that law of sjaunetry to which Nature seems ever striving to 
conform, and which 'possesses the same significance In the organic world, 
which the ]aw of definite proportions does in the inorganic It is the prin- 
dple which the prophetic genius of Goethe had divmed, long belore it had 
been proved by tlie labors of physiologists to be a reality, and to which the 
poet attached such importance, tliat the celebrated discussion as to its merits 
wliich took place in 1830 between Cuvier and Geo&oy St. Ililaire so engrossed 
his mind, as lo deprive bun, as his biographer informs us, of all interest in one 
of the most porleotous pohtical events of modem days which was enacting at 
the very same epoch, — I mean the subversion of the Bourbon dynasty. JC 
is, indeed, not leas calculated to subserve the gratification of our sense of 
the Beautilul, than tQ provide against too wide a departure from that order of 
creation which its great Author has from the bej^nning instituted ; and wliich 
manifests ilaelf| not less in the geometrical adjustment of the brajichcs of a 
plant, and of the scales of a fir-apple — nay, evm as thej have wished to 
prove, in the correspondence between the form of the fruit and that of the 
tree on which it grows — than in the firequent juxtaposition of the com- 
plementary rays of the spectrum, hy which that harmony of color is produced 
in Nature which we are always striving, however unsuccessfully, to imitate 
in Art. The law, indeed, seems to be nothing else than a direct consequenee 
of that unity of design pervading the universe, which so bespeaks a common 
Creator — of the existence in the mind of the Deity of a sort of archetype, to 
which His various works have all, to a certain extent, been accommodated; 
io that the eorUer forms of life may be regarded as types of those of later 
creation, and the more complex ones but as developments of rudimentary 
parts existing in the more simple. 



I will only further detain you by noticing one other field ofinquiiy, [n which 
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I have ever felt a lively interest, althougli it baa only been in mj power to 
beatow on it a casual attention, or cultivate one limited portion of the wide range 
which it einbraeefl. Indeed Geology, Bie science lo which I now allude, has, 
during the last twenly years, made such rapid strides, that those who endea- 
vored from an early period of life to Gjllnw at a humble distance the footsteps 
of the great leaders in that science, have, if I may judge of others by myselt) 
been often distaiced in the race, and when they endeavored to make p>od 
their lost ground, found tiiemselves transported into a new, and to them an 
obnost unknown region. Thus the tborongb exploration which has taken 
place of the Silurian and Cambrian systems, has added a new province- 
ought 1 not rather to say. a new kingdom? — to the domain of GeologT, and 
has carried back the records of the creaUon to a period previously as mucb 
unkjiown to us as were the annals of the Assyrian dynasliee before the dis- 
coveriee of Sir Henry Rawlinson. I might also be disposed to claim for the 
recent inveat^tiona of botanists some share in fising the relative antiquity 
of parljculflr portions of the globe, for from the Floras they have given us of 
different islands in the Great Padflc, it would appear that the families of 
plantB which charai^rize some groups are of a more complicated organization 
than those of another. Thus, whilst Otaheito chiefly contucs Orchids, Apocy- 
nete, Asclepiadece, and Urticeie ; the Sandwich Islands possess Lobeliacete 
and Goodenovite; and the GiUapagos Islands, New Zealand, and Juan 
Fernandez, Gompo^tss, the highest form, perhaps, of dicotyledonous plants. 
In dedurang tbis consequence, however, I am proceeding upon a principio 
which has lately met with opposition, although it was formerly regarded aa 
one of the axioms in Qeoli^y. Amongst those, indeed, there was none which 
a few years ago seemed so Uttle likely to he disputed aa that the classes of 
animals and vegetables which possessed the most complicated structure were 
preceded by others of a more ^mple one ; and that when we traced back the 
succession of beings to the lowest and the earliest of the sedimentary forma- 
tions, we arrived at length at a dasa of rocks, the depoaitipn of which must be 
inferred, from the almost entire absence of organic remains, to have followed 
very soon after the first dawn of creation. But the recognition of the foo^ 
steps and remains of reptilea in beds of an earlier date than was before a»- 
Kgned to them, tended to corroborato Oio inferences which had been previously 
deduced fi«m the discovery, in a few rare instances, in rocks of the recondary 
a^, of mammalian remajns ; and thus has induced certiun emiuent geologists 
boldly lo dispute, whether, from the earliest to the latest period of the earth's 
history, any gradation of beings can in reality be detected. Into this con- 
troversy I shall only enter at present, so far as to point out an easy method 
of determining the lact, that organic remains never can have existed in a 
particular rook, even although it may have been subjected to such a meta- 
morphic action as would have obhterated all traces of their presence. Thia 
is simply to ascertain, that the material in question is utterly destitute of phos- 
phoric add; for inasmuch as every form of life appears to he essentially 
asBodated with this principle, and as no amount of beat would be RuCBeient 
to diaapate it when in a state of combination, whaWver quantity of phos- 
phoric add had in thia manner been introduced Into the rock, must have 
2* 
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coutmued tiiere till the end of time, notwiUistaDduig any igneoos o 
which the materials might have aAeiwsida undergone. But as the dlMorery 
of very minute traces of phosphoric acid, when mixed with the other ingre- 
dients of a, rock, is a problem of no Bmall diMcultj, an indirect method of 
ttBoartainiug ila presence BU^eEited itself to me io eome expeiimente of the 
kind which I have instituted, niunely, that of sawing some kind of seed, such 
for instance aa barley, in a sample of the pulverised rock, and detennining 
whether the crop obtained yielded more phosphoric acid than was present in 
the grain, it being evident that any excess must have been derived from tbe 
rock from which it drew its nourislunent. Should it t^pear by an extensive 
induction of parljculars that none of the rocks lying at the .base of the 
SQurian formation, which have come before us, oontajn more phosphoric add 
than the minute quantity I detected in tbe slatea of Bangor, which were 
tested in the above manner, it might perhaps be warrantable hereafter to 
Infer that we had really touched upon those fonnations that had been 
deported at a time when organic beings were only jost fce^nniog to start 
into existence, and to which, theretbre, the terra aaoie, asMgned to these rocks 
by some of the most eminent of our geolo^sts, might not be inappropriate. 
The proofs of the fonder extension of glaciers in the northern hemisphere^ 
far beyond th^ actual limits, tend also to complicate the question which has at 
all times so much engaged the attention of cosmogonistB with respect to the 
ancient temperature of the earth's surface ; compelling us to admit that at 
least during the latter of its epochs, oscillations of heat and cold must have 
occurred to interfere with the progress of refrigeration which was taking 
place in the crusi On Uie other hand, iacls of on opposite tendency, such an 
the discovery announced by Captain Belcher of the ^eleton of an ichthyo- 
sauruB in latitude 77°, and of the trunk of a tree standing in on erect poaticai 
in latitude 75°, have been multiplying upon us within Hie same period : inas- 
much as they appear to imply that a much higher temperature in formei 
times pervaded the Arctic regions than can be referred to local causes, and 
therefore force apon us the admission, that the internal heat of the nucleus 
of our globe must at one time have influenced in a more marked manner than 
at present the temperature of its crust. On the causes of tliis increased 
temperature, whether local or cosmical, much elaborate research has been 
brought to bear by Sir Charles Lyell and by Mr, Hopkins. The most 
extensive colleoljon of Iacls, however, having reference to tliis subject, is con- 
tained in the Reports on Earthquake Phenomena, published by Mr. MaDet, 
supplying, as they do, data of the h^est importance to the full elucidation ' 
of the subject. For although the evidence I have myself brought together 
in my work on Volcanoes might be suiBoient to establish in a general way the 
connexion of earthquakes with that deep-seated cause which gives rise to 
the eruptions of a volcano, yet our interest is thereby only the more awakened 
m the phenomena they present,— just as Dr. "WTiewell's inquiries into the 
local variations of the Tides were valued all the more in consequence of the 
persuasion already felt, that lunar attraction was their principal cause. Bat 
if earthquflkeB bring under our notjce chiefly the dynamical effecta of this 
hidden cause of movement and of change, those of volcanoes serve to reveal 
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to OS mora especiaUy their chemical ones ; alid it is onlj b; combining the 
information obtained ln>m these two aonrcea, together with those from hot 
springs, especiall/ aa regards the gsseoua products of each, th^ we can ever 
hope to penetrate the veil whioh ahrouda the operations ot this mjEterions 
agent ; bo as to pronounce with any ooofldeuce, whether the effects we witneM 
are due, simply to that iDcandedceDt state in which our planet wai flint 
launched into apace, or to the eiertion of those elective attractions which 
operate between its component elements, — attractioDa which might be sup- 
posed to have given rise, in the flist iustauca, to a more energetic action, and 
conseqnenUj to a greater evolution of heat, than is taldi^ place at present, 
when their mutual affinities are in a great measure assuaged. Within the last 
twenty jears much has been done towards the elucidation of this problem 
through the onited investigations of Boussingault, of Deville, and above all 
of Bunsen, wilh respect to the gases and other bodies evolved from volcanoes 
in their varioua phases of activity ; the results of which, however, do not 
appear to me to present anything irreconcilable with that view of their 
caoeee which was put forth many years ago in the work I pubUshed. 
Whilst, however, t^e latter is offered as nothing more than as a conjectural 
explanation of the phenomena in question, 1 may remind those who prcbr 
the contiaiy hypothesis, on the ground that the oblate Qgure of the earth is 
in itself a sufBdeat proof of its primieval Suidity, that this condition of things 
could only have been brought about in such materials by heat of an intently 
sofBcient, whilst it lasted, to annul all those oombinations amongst the elements 
which chemical affinity would, have a tendency to induce, and thus to render 
those actions to which 1 have ascribed the phenomena not only conceivable, 
but even neceeany consequences, of the cooling down of our planet from ila 
original melted condition. 

Such are a few of the additions to our knowledge which have been made 
in Che course of the last twenty years in those sciences with which I am meet 
familiar. Whilst, however, the actual prc^^ess which has taken place in them 
is in itself so satis&ctoly, the change wMch the sentiments of the public have 
undergone with respect to their claims to respect, affords no teas room fbr 
congratulation. 

The extenaon, indeed, which is now given to the name of Museum in the 
language of natuialistc^ and even by Uie public at large, is in itself an indica- 
tion of correcter views (ban vere fbrmerly entertained with r^ard to the 
uses of such establishments. Few, for instance, have such a notion of a 
Museum as Horace Walpole gave utterance to at the close of the last cen- 
tury, when hedeflued it "a hospital for everything that is singolar— whether 
the thing has acquired singularity from having escaped the rage of time, from 
any natural oddness, or from being so insgniflcant that nobody thought it 
worth while to produce any more of the same." " The stuffed ducks, the 
skeleton in the mahogany case, the starved cat and rat which were found 
behind the wunsoot, the broken potsherd from an old l>arTOw, the tattooed 
head of the^ New ZeiJand chief; the very unpleasant-looking lizards and 
aoakes coiled up in the spirits of wine, the flint atones and cockle-ebella, tc, 
will no lor^r be seen jumbled together in heterogeneous oonfliaon," as 
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might have been the caee *t the period alluded to. The Ipawich Uuseum has 
Ret an example, wtuch I have no doubt will be generally foUowod, of selecting 
(bt Buch Instinitioiia a series of types Ulustratire of the mineral, vegetable, 
and animal kii^doniB; andaComniitleeof thisA^ociationisnow employed in 
the useful ondertakii^ of preparing a list of objects best adapted to this purpose. 

It begina, indeed, to be gawraJIy felt, timt amongst the fairoltiea of mind, 
upon the development of which in youth auccees iu after life mainly depends, 
there are same vhich are best improved through ttie cultiTaUon of the Physical 
Sciences, and that the rudimeuta of those Sciences are most easily acquired 
at an early period of life. That power of minute observation — tliose habits 
of method and arrangement — that aptitude for patient and laborious toquiiy — 
that tact and sagacdty iu dedudcg inference from evidence short of demon- 
etration, which the Natoral Sciences more particulariy promote, are the fruiU 
of eaily education, and acquired with difficulty at a lat«r period. It is during 
childhood, also, that the memoiy is most &eah and ret«ntjve ; mid that the 
nomenclature of the sdencee, which, from its crabbedneaa aud teohnicallly, 
often repels us at a more advanced age, is acquired ohnoet without an effort. 
Although, therefore, it can hardly be e^ipected, that the great schools in the 
country will assign to the Natural Sdences any important place in thmr 
systems of instrudjon, until the TTuiveraties for which they are the seminaries 
set them the example, yet I cannot doubt, bat that the ^gnal once given, both 
masters and scholars will eagerly embrace a change so congenial to the tastes 
of youth, and so &vorable to the development of their intellectoal faculties. 
And has not, it may be asked, the signal been given by the admission of the 
Physical Sdences into the curriculum of 6ar academical education ? I trust 
the question may be answered in the affirmative, if we are entitled to assume, 
that the recognition of them which has already taken place will be eonaistfintly 
followed up by according to them some such substantial encouragement, 
as that which has been afforded hitherto ahnost exclusively to classical 
hteroture. 

At any rate, I trust the time has now passed away, when studies such aa 
those we recommend lie under the imputation of fostering sentiments inimi- 
cal to religion. In countries, and in an ^e in wMch men of letters were 
generally tinctured with is^delity, it is not to be supposed that natural 
philosophy would altogether escape the cont^on ; bnt the contemplation of 
(he works of creation is surely in itself far more calculated to induce the 
humility that paves the way to belief tliau the presumption which disdains 
to lean upon the supernatutai. 

When indeed we reflect within what a narrow area onr researches are of 
necessity circamscribed— when we perceive that we are bounded in space 
almost to tlie surface of the planet in which we reside — itself merely a speck in 
the universe, one of innumerable worlds invisible from the nearest of the fixed 
stars — when we recollect, too, that we are limited in point of time to a few 
short years of life and aclivitj — that our records of the past history of the 
globe and of its inhabitants are comprised within a minute portion of the 
lat«st of the many epochs which the earth has gone throngh — and that witii 
regard to tho liiture, the most durable monuments we can nuse to hand down 
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our DBmeB to posterilj are liable at Biay time to be OTertbiowii \>y an earth- 
qnake, Bnd would be obliterated, as if they had never been, by any of those 
processes of metamarpbic acUoD which geology tells ua form a part of the 
cycle of changes which the giobe is desUned to undergo, — the more lost in 
w<mdar wa may be at the vast fecundity of Nature, which within so narrow 
a ^here can crowd together pfienomena so various and so imposii^ the 
more senfrible shall we become of the small proportion which oar highest 
powers and their happiest results bear, not only to the cause of all causation, 
but even to other created beings, higher in the scale than ourselves, which we 
may conceive to exist 

It is believed that eveiy one of the molecules which make up the mass of 
a compound body is an aggregate of a number of atoms, which, by their 
arrangement and mutual relation, impart to the whole its pecuhar properties ; 
. and, according to another speculation which has been already alluded to, 
these atoms are not absolutely motionless, but are ever shifl^g their position 
within certain limits, BO as fo induce correspondir^ changes in the properties 
of the mass. Indeed, it has been im^ioed, that the production of different 
compounds ftom the same elements, united in the same praportious, may be 
one of the consequences resulUng from the different arrangement of particles 
thereby induced. If this hypothesis have any foundation in facl^ what an 
example does it set before us of great effects brought about by movemenia 
which, to our senses, are loo minute to be appreciable ; and what an illustration 
does it afford us of the limited powers inherent in tlie human race, which are 
nevertheless capable of bringing about effects so varied, and te us so important ; 
^though, as compared with the universe, so insignificant I We also are atoOls, 
chiuned down to Ibe little globe in which our lot is cast ; allowed a sm^ field 
of action, and confined within definite limits, both as to apace and as to time. 
We, too, can only bring about such changes in nature, as are the resultents 
of those few laws which it hes within the compass of our power to investigate 
and to take advantage of. We, too, can only run through a certain round of 
operations, as limited in their extent, in comparison with those which lie 
within the bounds of our conception, as the movements of the atoms, wliich 
serve to make up a compound molecule of any of the substances around us, 
are to the revolutions of the heavenly luminaries. 

And as, acoording to Prof Owen, the conceivable modifications of the ver- 
tebral archetype are very far from being exhausted by any of the fbrma which 
now inhabit the earth, or that are known to have existed here at any former 
period ; so likewise the properties of matter with wtiich we are permitted to 
become cc^nizant, may form but a small portion of thosejjf which it is sus- 
ceptible, or with which the Creator may have endowed it^ in other portions of 
the universe. We are told, that in a future and a higher state of eiisteiice, 
the chief occupation of the blessed is that of praising and worsliipping the 
Almighty. But is not the contempUtion cf the works of the Creator, and the 
study of the ordinances of the Qreat Lawgiver of the universe, in itself an act - 
of praise and adoration ? and, if so, may not one at least of the sources of 
happiness whicli we are promised in a future state of existence — one of the 
rewards fbr a single-minded and reverential pursuit after truth in our present 
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state of trial, ccnudat in ft development of one bnoltieB, and in the power of 
compreliending those laws and pronsioDS of Nature with -which our finite 
reason does not enable us at present to become cognizant? 

EEQinaiTES FOE IMPEOVKMENT IN SCJCHiNIOAI. CONSTHtTCTIONS. 
What we want is iron of great strength, free &om aeams, Saws, and hard 
places. Inferior iron (with the use of other defectiTe and improper materials) 
is, perh^ie, themaincanseofoneof the greatest errors oonunitled in the con- 
struction of whatever in mechanism has to be kept in motion. I mean the 
increase of size of the parts of a machine or catriage, in order to get strength, 
therebj adding weight until they are considered to be stroi^ enough. In our 
vehiclw of draught and canioges this is strildiigly the case. Now, this oug^t 
not to be. Lightness is the thing to aim at, and safety should be sought in 
the elasticity, form, and good quality of the materiaL Should a carriage be 
found to twist and get out of form, that would be a proof of its being too 
light Bat to prevent a carriage breaking down by increasing the size of 
its parts, and thereby adding weight, is mechanically wrong. Indeed, it is 
quite distressing to see the eaonnous weight of our carrij^;es, particularly 
those drawn by luimal power. It should be an axiom in mechanics, thst what- 
ever has motion should be as Ught as circumstances will admit, and this 
^>pliea equally, whatever the source of power may be, whether the motion is 
t^uced by human, borse, or atcam power. I think no estimate can be 
formed of our national loss from the over-multiplication of sizes. Take, for 
instance, the various sizes of steam-en^es — stationary, marine, and locomo- 
tive. In the case of marine-engines, the number of sizes up to 100 borae- 
power will probably not be short of thir^, where ten perhaps would be 
ample. If so, look at the sums expended in patterns, designs, and in the 
number of tools for their maDuTactuft. Nor ia thia all ; for, if there were only 
tan sizes instead of thirty, there would be three timea the number made of 
each pattern ; and, as you know, t^e very soul of manulacture is repetition. — 
Mt. TXhitux/rlKs A^dresshefore the InstUiUum of Mechanical Etignuers, Glasgow. 

BKEDAN'S C0UPBSS3IBLS LIFE-BOAT. 

A committee appointed by th« Secretary of tho Navy, several months since, 
to test and report on the different life-boats offered to tho public, has com- 
pleted its experiments and made its report to the Department ; the boat which 
received the commendation of tlie committee was one invented by Mr. H, 
BenJan, of New York City. A large number of boots were teatod by the 
Committee, and its report deBcril)es them at length ; but we simply copy a 
portion oODoeming the One to which fliey gave thdr preference, viz. Berdan's; 

"This boat comes nearer the object required in our instructions than any 
boat presented. She is of a veiy ingenious construction, and may prove valu- 
able in tho mercantile marine from her compactness and buoyant properties. 
Her buoyancy may be judged by the following test io which she was sub- 
jected [n smooth water: Fifteen men were placed in the boat offered for 
inspeiAiou (being twelve feet long) and two uxty-fbur pound weights aus- 
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peoded cm one aide, with which sh6 fioated with great ease. There was 
afterwards placed in the boat 500 pouuda of iron, then aba was filled with 
TCBter, and four aixtj-fbur pound weights suspended on one aide, imder which 
preesnre she floated with her gunwales six or eight inches above water. She 
was put together and launched in two minutes. The (bllowiog is a brief 
description of the boat ; She is mikde of a strong frame of wood, modelled like 
an ordinal; boat, covered with canvaa coated with gutta-percha, a large aJr 
compartment in the shape of a cylinder outside the boat, ninning Grom atem 
to stem along the gunwides. The gnnwalea and rilia are hinged to the keel, 
BO that when the boat is not required for use^ the ribs can bo thrown parallel 
with tie keel, and thus allow the gunwales to fall down on both sides close 
to the keel, compressing the boat in about a fifth its size when readj for use." 

TSEW PLAN FOE LOWEBIXG BOATS AT BRA. 
U>. Gliflbrd, of London, baa invented an ingenious plan for lowering boats 
from a Teeael's aide in perfect aafelj at aea, in anj weather. The unlasMng, 
lowering^ and disenga^png are done bj one man only in the boat, whose wa- 
pie w^ght ia made to iuM in eqtulibrium the weight or deecending momentum 
of the boat with its entire crew, whii^ he has thus the power to check or con- 
tiolatwiU. Hie proceesiaasfbllows: One man in the boat unhitches a rope 
&om a cleet (on the boat's seat) over which he slackens it ol£ The boat 
descends leveU;, both laterall}' and longitudinally, frees itself from the gripes, 
bf which it was firmly.laahed to the ahip's side (if there is not time to unfasten 
them), and letting go the rope diseugagea the boat from the ship. The lowering 
maybeefl'ectedas weU from one as two davits, or from a yard or spar, and with 
any degree of velocity, which can be checked at any part of its descent, and 
with the vessel going at any speed. A hollow rotary plug fixed at the bottom 
of the boat allowa the free ingress or egress of water, which a haLttum stops ; 
the plug is consequently never out of its place. 

IMFBOT£U&NTS IN NAVAI. ARCKITEITrUBE. 

Iron Tiibtdar Skips. — James Hodgson, of Liverpool, England, is now build- 
ii^ iron screw steam-shipa on a principle for which he has taken out a patent 
These vessels are constracted without frames, ^de-frames, floorings, Ac., in 
dispensiog with which it was found necessarif to increase the strength of the 
plating for the rides; but to double the strength it is not necessary to double 
the thicknees of the plate, aa the strength of the materialB increases as the 
square of the thickness. The ^fcngth is further increased by a bulkhead 
being placed in the widest part of the ship, amid^ips, and by other bulk- 
heads placed midway between the midship bulkhead and the bow and stem, 
and again by the interpositjon of stifTeiung plates, bo as to spread tlie strain 
along the vessel's side from one to four feet from the bulkhead. As the 
Bides of the ship, under ordinary ciicumstancea, are much weakened by the 
holes cut for the bulkheads to be secured to, the patentee extends the butting 
piece, usually placed over the joint, along the line or stroke of plates, and 
spreads the rivets ovei' a wider area. By the construction of a ship in tliis 
n taot, on the prindple of a huge steam-boiler or tube, with rounded 
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top and BideB, capable of suMaiuuig great preBsmre — Uie tisual appendages, 
knees, angle-iron plates, and rivets, for gunwale iastenii^s, are entirely dis- 
pensed Willi 

SIraimTtg nf 5At(M in Laimcking and Docking. — Tho late George Steere, 
who was considered the most eminent Bhip-bui]der of our own or any other 
tunes, contended that it is a common evil la strain and " hog" large ships, by 
BUpportmg them loo eiblusiTely by their keels in docking. The case is nearly 
as bad in launching, the bilgeways being so near the keel on each side that 
the whole weight of the veesel ia supported on a narrow line. He ar^ed 
that much of the distortion obsorred in vessels a short time in service is doe 
to the straining received in this manner Ijcforc their completion. The steam- 
fiigate Niagara was built without much regard to the old rales of the naval 
constructors, and ia lighter timbered but heavier iaalcncd than ordinaiy war 
vessels of her size; and to avoid the evil alluded to, she was strongly truss- 
ed OD the mside to support the bilge belbre launching. The same bracing, 
which consisted of strong chains fixim the hUge passing over a tall, stiff 
fhunework erected upon the keelsons, remiuned in the ship during her dock- 
ing, and the result was that the bull ia not bent more than one inch in any 
direction &om her form as roonhled. 

Sirandine Propeller. — This propeller, for which great results are claimed 
in England, is tbua constructed ; A flat, manj-jointed or elastic band, repre- 
senting the leech, is extended edgewise to the horizon in a curved undulated 
line, within a square-sided chamber or tube, formed through the whole length 
of the vessel below the water Use, and open at both ends. The vessel is 
built without distinction of stem or stem to move in eitiier direction. The 
undulatery action ia produced by rods passing at regular distajices from the 
band to cranks or eccentrics, set in a spiral series on a shall, which runs 
parallel to the tube, and this at each revolution raises and depresses the band 
in a continuous wave-tike movement throughout its entire length. By this 
process, the whole column of water in the tube is dischai^d with great impe- 
tus &om one of the ends, and the ship is impelled onwards in the opposite 
direction. 

liobinson'i Screio and Side-Lever Steering Gear, — In this airangement the 
steering wheel ia set a little <Jut of the keel line of the ship, on the port ade; 
and ita qtindle, which is carried in two-end pedestal bearings, ia cut with n 
stout square screw thread. This screw spindle has upon it a long traversing 
nut, fitted with a pair of diametrically opposed joint stud pins, lor connexion 
with the end of the Ediding lever, which forr4|Che actual tiller. The joint end 
of this lever is made with a fork and straps, for embradng the stud-pins of the 
nut The remainmg portion of the lever is a plun cylinder, and it is entered 
treely through a long inclined eye-piece on the rudder-head, which is, of 
course, on the starboard side of the screw flpmdle, and opposite to the longi 
tudinal centre of the latter. The eye oo the rudder-head works on a stud 
pin, BO thai, in all circumstances, the action is eaay and free from strain. 
As the screw spindle nut traverses forward or alt, in obedience to the turn of 
the steermg wheel, it carries with it the outer end of the tiller, which thus 
acts as a lever to turn the rudder ; and as the nut moat always move in a 



hbci:anich and uskfdi. abtb. 41 



straight lice, the sliding tiller traTerBes back and forward in the ejo of the 
nidder-hoad, to reconcile the right line action of Che nut with the lotatoiy action 
of tbe rudder-bead. The effective leverage of the tiller tlina becomea gnateT 
es the rudder ia moved from amidships to either the starboard or port side, 
and hence the ateersmaQ's power ia increased in proportion to the external 
fluid resisted, 

Ilempsler'a Triangitlar Yacht. — A few years Bince Mr. Hewy Dempster, of 
England, invented a boat of triangular shape, the stem post of which waa made 
to rake at the same angle aa Uie stem, bo that both met and tenniuated nt a 
triangular point under water, and thua formed dmply an angular keeL The 
jacht was twenty feet in length, and had six leet beam, was iron built, and 
ballasted with lead. It was riggttd with three masts, the, main-mast being 
phtced exactly in the centre, and in an upright position: the fore-mast had 
coDsiderable rake forward, and the mizen-maat the same proportioh of ra^te 
all Two square aails were set on the main-mast, one above tho otlier, and a 
triangular asil on each of the other masta ; these triangular sails were on the 
revolving principle, the boomis bemg secured at the central gravity, one to a 
pivot on the stem, and the other to a similar pivot on the top of the stem' 
post ; by which means they would run round and round clear of the nnaats^ 
and could be trimmed to any degree upon a drcle. The sails posEessed a 
double advanti^ over the common rig, and with the help of the triangular 
Iiull could perform many rapid revolving evolutions. Amongat other espdi- 
ments of this triangular yacht was one frequently repeated, in which two 
stakes were driven into the grotmd at low wat«r mark, to which a strong iron 
bar was lashed horizontally like a leaping bar. A pole or gauge was erected 
alongside Ibe stakes, marked to feet and inches, to indicate the depth of 
water. When the tide rose sufficiently high to show that there was one foot 
and a half less water than was required to sail clear of the obstruction, cou- 
Bequeutly that the vessel would strike it with her angular keel, she was sailed 
efem on at the bar, a stiff breeze blowing at the time, when she went over it 
by rue a,ai faU, similar to a horse jumping a gate. 

JTeiu Methods of Raising Ships. — A new method of raismg ships has been 
invented by Mr. Foreman, of New York, in which he employs cast-iron 
generators, containing wet gunpowder. These ate connected wjtii a cast-iron 
retort or purifier, filled with water, from which passes a coil of caatiron tube. 
The whole i^paratas is phiced in ft- box about six feet square and two feet 
high, which ia filled with wator. From the end of a coil, a hose, dividing in 
two parts, passes to casks lashed to the ddes of the vessel to be operated on. 
The power m the generatJDT ia then ignited, and the gases generated by its 
combustion paaa by means of the hose and pipe into the casks, and displace 
the water with which they are filled, boles having been made in the bottom 
of the cask. The buoyancy thus produced by the confined mr ia what raises 
the vessel 

A novel variety of lifting tanks for raiang sunken veaaels has recently bean 
invented by Capt Bell. Thess, combined, are a novel and curious apparatus 
— being two Bepaiate wal«i and ^r-tight tanks, with stnught or square ddes, 
each having on its outer side the form of an acute angle ; while the inner 
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Borlkce reeembles an arch, nbicb would best compare with a narrow breast- 
book timber of a TeaaeL Thej are four feet six iuchea deep h7 five feet six 
iaches wide — (ie whole length being fiftj-seven feet, with for^-ftve feet from 
the span of the arch to the ends, and eighteen feet wide acrosa the crotch. A 
bulkhead, a'ao water and air-t^ht, ia placed through the crotch, dividing the 
tank into th ree separate chambere, with a tbIyo under each to admit and let 
out the water. The valvea are opeued Bimullaueously b; a lever attached to 
them all, and, by letting go the lever, are closed by the pressure of the water. 
The tanks are to be attached one to Ibe bow and the other to the stem of a 
eimken vessel, each one recoiving so much of the vessel within its arch. A 
sufQcient we^^t is applied to submerge them when filled with water, and 
when made last (o a vessel or any sunken body, the water within them ia 
expelled by the force of air on its surface, which is to he applied by means of 
a pump, and which will then pve to the tanks their lilting power. They are 
constructed in the most substantial manner, liaving heavy timbers with thick 
planking inside and out, and &stened with two hundred and one inch bolts, 
ftom five to seven feet long, over and dovm the sides, and four two and a 
quarter inch bolts, e^htcen feet long, athwart the crotch. They are calcu- 
lated to raise under water a bat^e or other vessel coubdning four hundred 
tona ofcai^. 

INCEKASINO THE SPEED OF STEAM-BOATS. 

At a recent meeting of the Royal Society of Edinburgh, a paper on the 
above aubject was read by Bobert Aytoun, of which the following is an 
abstract: 

Mr. Ayloun stated that the propoation in hydraulics, that the power 
required U> impel a boat iocreases as the square of the velocity, has exer- 
cised a pernicious influence over the minds of shipbuildeis in maldng them 
look upon it aa hopeless to attempt any great increase of speed, which was to 
be attended by such enormous increase of power. This proposiKon, by show- 
ing the imposaibihty of groatly increasing speed with any of the known forms 
of boale, by ^viug them increased power, clearly indicated that the path of 
improvement, if any, must lie in new forms, calculated to take advantage of 
tbs new power of the marine sCeam-enpne. It at once oopurred to him, 
that by elongating the bow of the vessel, that water which our present steam- 
boats dash aade from their path with great force and velodty, and the rapid 
removal of which absorbs the whole power of the engine, might be laid aside 
comparatively slowly and gently, like the sod fi\)m a plough, however gi^t 
the speed of the vessel A diagram was shown, exhibiting three steam- 
boats, whose midship sections were all equal, but the lengths of whose bows 
were, respectively, 1, S, 3. It was pointed out that when No. 2 had twice 
the speed of No. 1, it dashed aside the water in its path with no greater 
velocity than did No. 1, and therefore did not require more steam power 
though proceediifg at double speed. That when No, 3 had thrice the speed 
of No. 1, it dashed aside the water in its path with no greater velocity than 
Jfo. 1, and thersfOTe did not require more steam-power, though proceeding al 
three times the speed. It thus appeal >1 that ttie well known proposition 
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above referred to, which has bo long pamljsed the efforts of shipbuilders, 
must now give pl^ to the more hopeful one, namelj, that the resistance to 
the motion of boats may be made the same for all velocities, by suiting the 
form of the boat to the velDcity required of it. A aimilar proposition, in 
regard to railways, was earlj made by Mr. Maclaren, with the happiest 
results, at a time when eight or ten railea an hour was the greatest speed 
they were thoi^ht capable of achievmg. The author stated, that it was to 
be hoped that ecterpriaicg sbipbuildera would not be slow in realizing the 
same speed in stearaboala which the nulway engineers have done in the rail, 
and that by the elaboration of the self-same proposition, namely, that tUe 
resistance to motion may be made the same for all velocities. A considerable 
advance in speed has been attained of late years by fining the lines of steam- 
boats, by cutting tiiem in two, and inserting an addition to their length 
amidships, or fay increasing their ori^pual length, though this last is often 
marred by a proportionalelr increased breadth of beam. These were a5 stepa 
in the right direction, and tend to support the principle just stated ; hut 
nothing short of an attempt to reach thirty or forty miles an hour will satisfy 
the occasion. Tarions members discussed the subject of the paper at some 
length; and while they admitted, aa mathematicians, the correctness of the 
principle advanced by iSl. Aytoun, they considered that that gentleman had 
not given sufficient weight to other sources of resistance to the motion of 
boats, such as friction, which would become very formidable when boats 
of the great length which he advocated, were urged tj) great speed. 

INTKEKSTING EXPERIMENTS WITH STEAM BOILERS. 

Mr. William Radway, of England, published in the Loudon Mining Journal 
the tbUowing detail of experiments recently made by him on the explosion of 
steam boilers: 

He had a cylinder ii feet long, 1S{ inches diameter, ^ of an inch thick, of 
good unn, and capable of atan^g a pressure of 480 pounds to the square 
inch. This he someiJoiee used aa a steam boiler, and had a furnace under 
it of 2J square feet A short tune since it was worited till it was empfj, 
whila a powerful fire was tmder it, and as a consequence, one-third of the 
lower Burlace became red flot In this state 4 gallons of hot feed water were 
let into it slowly, which produced a rowing sound, but not sufBcient steam to 
raise a safety valve of 10 tba. weight to the mch. As the steam rose, the gas 
i« the boiler was collected and l«sl«d, and was foond to be only atmospheric 
ur — not an inch oThydrogen. Shortly after this he evaporated neariy all the 
water in the boiler, and then left it to cool, with the safety valve open, to 
allow the free entrance of air. Next day he replaced the safety valve, loaded 
it with 30 lbs. to the square inch, and forced in a cubic foot of impure hydrogen 

gUB. 

He then, by a contrivance, ignited and eiphded this hydn^n gas and 
tur mixture in the boiler ; a puff came through the safety valve, and a small 
steam engine was worked for 49J- strokes by it, but the boiler was neither 
bant nor strained. 
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On another occasion be was conducting an eijienment wliicli required the 
steam to be kept up at a presaure of 50 Ibis. per incli for 36 hours consecn- 
tivelj, but using a very small quantity of eleam. The boiler was filled to 
within two incbea of the top (lOJ inches of water) and it was not fed during 
tba 36 hours ; at the end of that period it waa only reduced 4^ incbe^ 
and contamed 6. Tbe feed pump was Uien set in motion to fill the boiler, 
and although the steam only fluttered gently at tbe safety valve all da;, at 
the very first stroke of the feed water, tbe boiler commenced to roar, the 
engine bounded off with a bigber velocity, &nd with tbe second and third 
strokes of the pump the safe^ valve was forcibly rused, the steam burst from 
two joints in the top of tbe boiler, and Mr, R. declares tbot had he not 
quickly opened a j-incb steam way, he believes the boiler must have ex- 
ploded, as it exhibited great spasmodic action. He did not anticipate such 
a result, and the peculiar fact led him to reflect as to the cause. He came to 
tbe condu^oa that the wat«r In the boUer might have attained to a higbei 
temperature than 3S0° Fah. — the beat at 60 lbs. pressure — and if so, a rapid 
evaporation of steam would be caused when the feed water was supplied, 
thus suddenly generating a great pressure. He, however, could not satisfy 
himself of this without an experimenL As he required more steam than his 
small boUer furnished, be put up two otheis, side by side, in line with jl, and 
placed the furnace under the end of one of the new ones, which we will call 
No. 1 ; then the flues were deflected and passed under tbe middle one, So. Z, 
then returned under Bo. 3, and into tbe chimney. The feed water entered 
So, 8 only, and passed tbence by a pipe to No. 2, and Irom it by a pipe to 
No. 1. The steam was carried by a small pipe from each, and was collected in 
a larger one for use. A thermometer waa placed in each boiler through a 
stuffing-box, and dipped low down into the wator. Tbe boiler No. 1, with 
the fUniace under it, had its steam up in 1 hour ; No. S had its steam up in 
1 hour 40 minutes; No. 3 in 31 hours, at which period tbe three ther- 
mometera indicated 312° — an equality of heat At the end of tbe first six 
hours the thermometer in No 3 indicated &80° Fab., in No. 2, S8S°, m No. 1, 
S90°. The bulbs of the three thermometers were Iben slid upwards to raise 
them out of the water, when the temperature of each fell to 380° — that of the 
steam in each boiler at 50 lbs. pressure. The thermometers were shd down 
into the water again, and the experiment contmued for 6 hours longer, when 
they were examined again. Tbe thermometer in No. 3 indicated 283°, in 
No. a, 290°, in No. 1, 300" Fah, The thermometers were again raised out 
of the water, when Ihey all fell to 380°. This, he stales, convinced him o^ 
the rationale of many mysterious steamboat explosions; but his ehemicrf 
expenments not being flnished, he again restored the thermometers, and left 
them for 18 bouis longer. On examining them again, thermometer No3was 
standing at S8fi°, No. 3 at 298°, and No. 1 at 312°. They were again raised 
out of the water and fell to 280° — the steam in each boiler bemg at the same 
[HBasnre, although tbere was a difference of 27° between the water In No. 1 
and No. 3. 

Prom tbe above experiments Mr. Kadway deduces tbe following conclu- 
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" Here wo have conclnaive dato suggeoWng cert^ mlee to be rigonatlj 
adopted by all cotmected with steam boUera who would sTOid mTsterioiu 
explosions : First, never feed one or more boileni with mirplDa water that bu 
boen boiled a long time in another boiler, but feed each separately. Second, 
wlien boilera working eingly or fed singly are accoatomed, onder high pres- 
sore, to be woriied Ibr a aumber of bours cooiiecudvely, day and night, they 
should be completely emptied of water at least once every week, and filled 
with fresh water. Third, in the winter season the feed water of the boiler 
should be supphed from a numiog stream or welL" 

ON THE USB OF HIGH FBESSURB BTEAU. 

The following views have been recently expressed by Mr. Fairbaim, the 

eminent English engineer, on the use of high presanre steam for economic pur- 

"Taking into con^deration the superior economy of high steam, worked 
expansively, it is quite evident that in all liiture construction, either of boilera 
or engines, we must look forward to the use of a greatly increased instead of a 
reduced pressure of steam. Indeed, I am so thoroughly couTLUced of the 
advantages inseparable from this application, as to urge upon you the neces- 
sity of preparing for greatly increased progress, and greatly increased pressure 
in all the requirements, appliances, and economics of steam as a motive 
power. It must appear obvious to every reflecting mind, that Btcam gene- 
rated under pr^sure, and compressed into oue-GIth or one-sixlh the space that 
it formerly occupied, and that again applied to an engine of little more than one- 
third the buUc, must be a desideratum in the appliance of an agent so power- 
fill and BO extensively used. Look at our locomotives at the present day, 
and tell me whether we are or are not successfully progressing io efltcting a 
clearer alhance between the two sister sdeuces of mechanics and physics; and 
tell me whether or not tbe community is secured equally well from risk, and 
greatly benefited by the change 7 Let us calculate, for ezauiplo, the du^ 
performed and the fbrce iqipUed to one of our largest class of locomotive 
eng^es, travelliDg with a train at the rale of 4t> miles an hour, and we shall 
find the amount of power given out Io exceed that of TOO horses, or as much 
as would be requh^jd to drive the machinery in some of our largest fectories. 
And why not work our Etctories upon this principle ? and why not propel our 
la^^st ships by ermines of this description? There is no reason why it 
should not be done, and that with greatly increased economy, by introducing 
a well (Uiected system of condensation along with that of highly attenuated 



THKEMOGKNIC KNaiKE. 

The above name has been g^ven to an arrangement invented by Messrs. 
Beaumont & Mayer, for produdng heat suffident to generate steam capable of 
application to practical purposes by mere friction. 

The construction is ample enough A boiler is made, traversed by a corn- 
eal tube of copper, 80 inches diameter at the top, SS inchea at the bottom. 
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inside ofwbichacone of wood of tbe same shape ia fitted, en-reloped in a pad- 
ding of hemp. An oil ressel keeps the hemp oontinaallj lubricated, and Uie 
wooden oone is so contrived as to press steadllj ^lainst the ukmde of the cop- 
per, and to rotate rqndlj b; meana of a crank turned b; band or hoise-power 
The whole of the btnler outside of the copper cooe is filled with water. 
Thus constructed, the maclune, with 400 rerolutiona a minute, makes 400 
litres* of water boil in about three hours by the mere effect of the fiiction of 
the oiled tow against the copper. When ODce the boDiug p<^t la reached, it 
maj be maintained for any length of time^ or as long aa the movement is con- 
turned. It is quite easy to keep the steam in the boiler at a pressure of two 



BIEMSHS' BEGENEKATTTB ENGINE. 

The fidlowing is » deeoiptioD of Siemens' BegeneraUve En^pne, as pvea by 
the inventor at a late meeting of the Boyal Institution, London. The engine 
described was the result of experiments instituted to endeavor to produce 
an engine as fhr as possible a practical ^plication of the dynamic theory of 
heat. After giving a sketch of the gradual improvements in the application of 
■team aa a source of power fi^>m the time of Hero to Watt, aud allud- 
mg to the researches of Joule, Thomson, and others on heat, he proceeded to 
consider the identity of heat and mechanical force, to wluch end their reBeareheB 
lead. Ho supposed a hammer suspended in vacuo, without any (Motion on its 
bearings, to Ihll on a perfectly elastic anvil, and which would rise to precisely 
the point from which it started. If a piece of copper were pkeed on the 
anvil, the hammer would cease U> rebound, the copper becoming the rctnpient 
of its force. Let now a machine be applied to raise the hammer to its first 
position ; let it strike the copper any number of times ; and let the copper be 
turned on tbe anvil, and mode to assume the same shape at the end of the 
operation as it had at thebeginnii^. In thiscase the sole ezpres^on of the force 
which has been used to lilt tbe hammer will be found in the heat which has 
been conferred upon the copper by the repeated blows. If it were possible to 
use the heat thus produced as the motive power of tbe machine which liAs tbe 
hammer, a perfect dynamic engine would be obtained, and sut^ an engine 
would consume only one-fourteenth part of the fiiel required by a perfect Boul- 
ton & Watt's condendng engine, Ur. Siemens then explained in detail the 
engine of which he was the inventor. The priodpal parts are the following, 
viz. — 1. A cylinder termed the Regenerat/iT, having a piston moving in it. This 
cylinder, into which the steam fVom the boiler is first admitted, is connected at 
the top with — 2- A cylinder of cast iron, of peculiar form (ihe end of which is 
exposed to ttie direct action of iho fire, but the temperature of which is mode- 
rated by the proximity of the Ixiiler), molodng another open cylinder, which 
also contains a piston. The regenerator is connected at the bottom with an- 
other cylinder, exactly similar to the preceding. These two are tho Working 
Cylinders, 3. An apparatus termed a Jlapirain; disposed aiound each work- 
ing cylinder, being tho communication between the cylinders and tie regene- 



MKCHANICS AND tlSEFCL ABT8. 47 

rator. The reapiralor consists of a number of layers of wire-gauie. or metal 
plates, which become highly heated at one end from their proximity lo the fire. 
High-pressure steam being admitted into the regenerator, pBsses through the 
respirator into the working cylinder. Arriving there ia a liSghly-beal«d and 
compressed statfi it raises Ibe pislon. Becoming cool by expansion, it again 
passes into the regenerator, at the temperature of saturated steam and of 
atmospheric pressure. Being pressed back into the workmg cylinder after the 
piston baa recovered its return stroke, it ia mixed with a small additional 
amount of steam from the boiler. It thus recovera its tension, and agiun 
expands and becomes healed in the working cylinder. Although high tem- 
perature is resorted to m this engme. all its woridng parts are of the ordinary 
temperature of saturated steam. Mr, Siemens stated that this eng^e would 
consume much less iiiel than Watt's, and that several engines had been 
erected in France, Germany, and England, which had hitherto worked very 
Batislactorily. 

EECENT IMPBOVESTENTS IN 9TEAM ENOINKS. 
Stevens' Improved Sleam Boilers.- — A patent has been recently granted to 
J. Lee Stevens, a well known English inventor, for an improved combina- 
tion of the pads of a boiler by which air ia to be more advantageously 
applied and combined with the products of combustion ; the bailer ia formed 
vrith a wat«r space above the furnace, and above this space there is a return 
fine Ihroi^h which the products of combustion pass lo a chamber called "the 
igulting box." From this chamber ^e tubular flue passes to a chamber flue 
at the opposite end of the boiler. In front of tlie " igniting chamber" there 
is a double cover pierced with holes through which streams of air pass, to 
mix with the products of combustion before they pass through the tubular 

New Method of Stopping Sleam Engines, — Mr. Dugdale of Paris, France, 
has inrcnted some improvemenia in the construction of locomotive engines, 
applicable in part to marine and stationary engines, which relate to a novel 
mode of stopping or retarding the progress of locomotive steam endues. In 
effecting this object, the steam is converted from a propelling to a resisting 
Tnedium, and thereby suddenly presents an elastic obstruction to the advan- 
cing piston in the steam cylinder. Over the steun ports of the working 
cylinder a slide valve is applied, composedof iwn and steel plates attached 
togetiier, the steel face being to receive the ordinay brass cut-off and supply 
valve, and Ihe iron (hce lying close to the planed fece of the steam ports. 
This mtermediate valve is so arranged, that when the break is required H> be 
put into action, it shall slide on its seat, and mtercept the passage of the 
steam lo the exhausted side of the piston, and permit the steam to be sup- 
plied to the opposite ^de. A cushion of steam will thus be opposed to the 
advandng piston, and if displaced by the impetus of the etgine acting on the 
piBten, a sunilar obstruction will then beofiered to the other side of the piston 
ei it advances, and so on until the action of tiie engine ia suspended. This 
oompcsite valve the inventor propcaes to apply to steam engines generally, 
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naing it merelj as a valve seat, wbich, when worn, may be readily replaced, 
and at little cost. 

Seating the Exterior of Steam Cylinders. — The Glasgow Fradical Mechanic^ 
Journal gives a well attested ca^ setving to illustrate ttie utility of the 
"jacket" formerly used lo aurtound the cylinder with steam. A lai^ 
eng^e tried alternately with and without steam in tlie " jacket" required but 
twenty pounds pressure to perform in the Brst named case tbe same labor as 
requited twenly-five pounds in the second. 

Improved Faddng for Om Slide Yabm of Marine Engines. — This improved 
packing is the invention of Mr. Robert Waddell, of IJTerpool, for several 
years chief engineer of tbe AiHca, and olber vessels of tbe Cunard line of 
Atlantic steamers. In these vessels, and generally in the large English steam- 
ers, the D slide valve ia used for supplyhig Ihe steam to the cylinders; the 
interior of the valve between the porta of the i^linder communicates 
with the Trailer, and the sl«am escapes to the condenser beyond the end 
of the valve. The valve is ordinarily packed with a sil^le strip of pack- 
ing at the back opposite each port of the cylinder, to prevent the steam blow- 
ing throi^h into Ihe condenser ; but with this arrBugement, tbe total pres- 
sure between the valve and the port fiioee, on which it slides, varies from 
nothing to several tons in the large engines at different points of the stroke. 
The result is an nuequal wear of (he two edges cf the port, which have 
been worn so mutdi out of level in a sii^le voy^i;e across the Atlantic and 
back, as to cause serious leakage of steam into the condenser, and much 
trouble in the rep^rs. Tbe new plan of packing cou^dsts in employing two 
strips, instead of a angle atrip, one opposite to each edge of the port, a free 
communication being maintained between the port and (he space between the 
packings. Sj this means the valve is perfectly balanced, and the pressure 
between the rubbing feces is reduced to merely the amount required to 
prevent the steam blowing through, causing a great reduction in the wear of 
the faces. The new mode of packing is apphcable also to ^gle slide valve^ 
and has been tried for more than a year in the Ck)lumbian, with complete 

Horizonial Ch/Under Engimea. — The horizontal sio^e cylinder engine is 
gaining ground hi Europe on the double cylinder vertical eng^e. At one 
time, the great objection to horizontal engines was the excessively tiaequa] 
wear of tbe piston npon the lower side of the cylinder; but owing to the 
accuracy with which pistons axe now made, tbe wear and tear upon cylinders 
is greatly reduced. In Prance the consumption of coal per hoiro power, in 
the most common steam enpnaa, is very low — only abotit three pounds, and 
the makers of them guarantee that they will not exceed that amount. Tbe 
steam is used at about 60 lbs. preesure on the square inch, and is cut off at 
one-fifth of tbe stroke ; and, so lar as economy of liiet goes, they are equal to 
, an engine with two cylinders, ttie one for high pressure, and (he other for 
expanmon — the well known Wolfe principle. 

Nem Safety Yaiiie. — The following is a description of a new sa&ty valve^ 
recently brought out in England. A small cylinder, occupying the place of 
tVie common safety vrfve, is bolted to the top of the boiler, "nd it has a small 
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flange on tts top, canyii^ a Btandard on which is secored the end of a lever 
working on a pin. In ttie amoU cylinder tbere is a pRdced piston, having its rod 
connected to the lever mentioned, a short distance from its jointed end. This 
lever is extended borizontaJlj Ibrwartt, and ita other end secured to a spring 
balance. Tbere is a small chamber in which Uiere is a plunger valve inserted in 
a vertical tube possing down to the bottom of the boiler and open to the water. 
The rod of the valve is also connected with the lever mentioned. This valve 
covers the mouth of a bent tube, wbich paases down into the fire box. The 
spring balance is set at the preBsura to be carried — 60 or SO lbs. — and the valve 
then covers the tube leading into the fiimace. Whenever the pressure in the 
boiler on the amall piston exceeds that at which the spring holds it down, the 
piston will rise, and also the valve which covers the mouth of the tube leading 
to the fiimace. The superincumbent pressure of the ateam then forces the 
water in the boUer through the tube into the furnace, and extinguishes the fire. 
Improvement in the Constniction of &x Goserrun-B of Sleam Engina, — In the 
ordinary steam en^es, no provision is made for the control of the engine in 
case the governor becomes auddenly inoperative. I^ by reason of its driving 
belt or gear giving way, or by other accidental causes, the governor is stopped, 
it leaves the throttle-valve wide open, and tbe steam full on the engine. An 
increase in the speed at once takes place, which often results in doing much 
injury to the machinery. An invention by Jolin Tremper, of Philadelphia, Pa., 
has for its object the detachment of the governor entu^ly from the valve the 
instant it becomes inoperative, and at the same time to close the valve bj 
means of a spring or weight applied for that purpose, and thus atop the 
engine. Another object is to regulate the movement of the valve Tchile the 
governor is in operation. 

Imprmied Engine Coaiucti'infor Transmilling Moii/)n to Shafts. — An inventioii 
for effecting the above purpose, by Thomas Doyle, of New York, conuata 
in the arrangement of two beam engines in line with each otber — that is to 
Bay, with their beams in the same plane — and with the cylinder ends of the 
■ enpnea contiguons to each other, and connectmg then' piston rods or beams 
by an intennediate beam. By this means the two shafls wbich are paralld 
with, and at some distance &om each other, are caused to rotat« at a unitbnu 
speed. The main object of this invention is its application to drive two pairs 
of paddle wheels to propel a veasel, bat it may also be used for driving two 
parallel sbafts for other purposes. With the above method of connecting tlie 
engines, the cranks of the two shafts are always kept in opposit* positions^ 
and wben one piston is descending Ihe other ia always ascending. This 
mode of cocnectuig the en^es appears to form a simple and effective arrange- 
ment for driving two shafts, to which it causes the power to be transmitted 
equally, if the re^stance be equal, or always in proportion to the relative 
amount of resistance. 

Packing Pistons far Sleam Engines. — An improvement^ patented by J. W. 
Pettis, of Hillsdale, Michigan, is mtended to enable the engineer to t^htea 
the packing of the piston, without going to tbe trouble of removing the 
cylinder head, and various other appurtenances. This is done by ma3dng 
tbe piston rod hollow, and passing a solid rod down its centre to the 
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piston head. The packing is metallic; witliin tbe head are four arms, - 
'connected by joints at one end with the packing;, and at the oUiei* with 
the central rod before named ; by nusing or lowering Che rod, the packing 
will be loosened or tightened ; the engineer, therefore, when he deuiras to 
move the packing, merelj tunu a nut at the tep of the piston rod. 

Improved Slide Vahie far SUam Engines. — In this invention, by E. D. 
Leavitt, Jr., of Iiowell, Maas., the back of the valve is fitted to the cover of 
the steam chest, between which and its seat it works steam-tight The 
improvement coneists in a certain method of compeaeatii^ for the wear of Uie 
valve and the two faces between which it works. There is an airangement 
whereby the valve is more perfectly balanced than by the ordinary method. 
Tbe valve ia made tapering in a transveise direction, but in s lon^tndinol 
diiectioD ita two thces are paroUeL By thus tapering the valve, one ol its 
sdee is cansed to have a greater area than the other, and the steiuii, bj 
exerting a greater preeaore on the larger area, tends to force the valve between 
the lacea in which it moves, and thus keeps it always ti^L 

RECENT IMPBOVBMENTS IN BTKAM BOILKES. 

man Condenaer for Maine Sleara Boiisrs and Fuma/^s. — Jamee Biden, of 
Ooaport, England, has obtained a patent for leeding freeh water to marine 
■team boiler^ which water he obtains by tbe condensatiui of the steam after 
it has been employed in the cylindeis of the engines. This he carries into 
effect aa follows : He leads a pipe thim the cyUnders inte tbe water outside 
of the ship at one Nde, and atter canyiug it round the stem of the vessel, he 
causes it to enter tbe vessel at the other side, and open inte a reservou' in tbe 
hold of the ship. A pipe opens from the reservoir to tbe atmosphere, to allow 
any nncondensed steam to pass off. As the steam from the t^linders passes 
Htiough tbe water of tbe ocean outside of the ship, it becomes condensed, and 
the freeh water thus produced Sows iote the reservoir, from which it ia 
pumped inte the boilers. This mventitm is really an outude oondenser — the 
oeean b^g ntade the grand cooler. The condenser pipe must be set on 
an mdine, to allow (he condensed water to.flow mto the reservoir. 

Dvppa'B f\tmact. — An i^nproveuent by Thomas Duppa, of Prance, con- 
BSts in arranging and oo m bin iu g severs! upright cylinder boilers in a drde. 
Each Iwilar has its liimace at the lower end. At the upper part of eadi fir»- 
box a series of tubular flues rise to the upper part, where they commuoicato 
wilb a chamber which ia surrounded with tbe steam in the upper part of the 
boiler. The heated air and products of combustion then pass down tran 
each boiler to tbe outude of a cylindrical vessel, into which the steam tKaa 
the series of boilers is conducted, then they pasa off to the cbunnej. The 
object of this arrangement of boilers is to superheat tbe steam, and economiae 
tvirizontal spaoe, by employing a number of vertical boilers instead of 
b(»i£ontal ones. 

Softifl SoAr Apparatus. — The following is a deacriptiMi of an arrango- 
BkMit recently brought out in England for preventing ezplosiDns in steaan 
bwloi. Xhs apparatus oonsiati of as elbow-pipe, ommecting the (iimaoa 
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with ths side flue ; it is fixed jost below tlie water level in the boUer, but 
may be flied at any aleration, or ia aoy posiUoa requMto, and can be 
applied t« anj kiud of boiler, aa an opeoiog into a dde or centre flue is all 
that is required. The pipe is perforated with a number of holes, half an inch 
in diameter, so plaoed a« to be subject t« the immediate BcHoa o{ the lurnaca 
flie. In tb^e holes are metal plugs, more or less fusible, according to the 
working [vessure of the boiler. The moment the water in the boiler, Crcon 
neglect or otberwise, ia below the level and leaves this pipe bare, the be^ 
from the fiiraace acta upon the plugs, which melt^ and the ateam, oozing 
through the holes, immediately relieves the pressure in ttie boiler and ex- 
tinguisbee the fire, thus preventing the possibiUty of au explodon. 

Sm(^ Gotaumerjer _Sieam Soiltra, — Ur. J. L. Jeflree has secured a patent 
inBnglaodfiv ^dadng attliebaclc ottbe flrC'box of tubular marine boilers 
hollow flattened PT^a. which communicate, through air flues, with ib» 
atmosphere. These tubes become hot and heat the air which flows in to 
mir with the amoks &om the Area, thus supplying it vrith sufGdent ox^en 
to promote peitM combuslian and consume the smolce. It is ^plicable only 
to steuuers using iHtuminous coaL 

JVM'enften ^ Boiler Jacraataiiora, — An invention by Thomas Sloan, of St 
Louis, consists in providii^ a t^nk or vessel, the upper part of which is in tree 
communication with the steam space of the boiler, and the lower part with 
the waior space tb««aC The vessel is ftunished with a certain arrangement 
of pipes and other appliances, by which the feed water is introduced near the 
top of the said vess^ and caused to descend in a thin sheet through the 
steam space. During this trandt through the steam, the water t>eciHnefl 
heated to S12°, at which temperature the mud and otlier impurities separata 
and tail to the bottom of the vessel, which is cooler, and theo^ remain, while 
the purer water above is fed into the boiler. The purif)ring t&nk may be 
cleaned of its depomta without trouble, as often as required. We are 
inibrmed that Hiis invention renders Missiasippi liver water so pure, before it 
reaches the boiler, tliat scarcely any trouble is experienced from incnLstaticm. 
— Scioal^ Amerieaa. 

PKESSUBE OF STEA.U IN BOILEBS. 
A pamphlet bos been putilisbed in England, bj Mr. Aadftre^m, the wdl 
known maobinist, on the management of steam boilers, In which he saya that 
the {seeauie witJiiD a boiler is greater tlian is generally supposed. With a 
prsBBure of GO pounds per square hicb, it anurants to 7300 pounds on every 
part of the sorfkce exposed to the steam, amODnting frequently to many 
thousands of ttms in the boiler, thus accounting fbr the enormous havoc made 
by explosions. The jdnts me weaker than the solid parts; good solid plate 
win withstand from 06,000 to 60,000 pounds per square inch of section^ 
area — tiie joints will give way at abont 34,000 pounds, which shows the 
importance of wang that the rivets aod other fSistenings are always ui sound 
oondition. }ix. Andenan divides explosions into Umi classes, viz. from want 
of atran^^th, deOdeoi^ of water, hea&ig of plates, and ths varielj of other 
drcumstances. 
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GOLDS AUTOUATIC STBAH HBATnfQ APFABATUS. 

There baa recently been introduced mto the Irving House, New York, a 
wumiDK apparatus, the inTentioa of Ur. S. J. Gold, of New Haven, wMch 
involves a new metbod of managing the boiler and also of dispensing the beat 
to tbe apartments. In parting with its heat steam changes into water, and 
provi^on is made for allowing the water to trickle back to the boiler from all 
parts of the building witbont difficulty. 

We will describe each portion separately, and first the anlomaBc or self- 
regulating boiler. The ash-pit is dosed by a ti^t-fitting door, and all the 
air allowed to enter is drawn in through a tin pipe soma four or five inches in 
diameter. The pipe is crooked. It first leads up nearly to the ceiling, next 
descends nearly to the same level as that of the water within tbe boiler, snd 
then ascends again, leaving the end open. A connection is made by a small 
pipe IVom the lower bend to a point in the boiler somewhat below the proper 
water level, and tbe moment the pressure of the steam becomes sufficient to 
force the water ap and fill the bend of tbe air-fdpe, tbe draught is entirely 
stopped. As usually operated, the hend is partially filled, and eveiy fluctua- 
tion of pressure is followed by a change in the draught, which by cheoldng or 
increasing the Are restores it to its proper condition. Water may be poured 
at any time in the open end, and it immediately passes tluough the smaU 
pipe into the boiler. The coal is supphed to the fiunace in the usual manner 
about two or three times a day, and if by any possible carelessness, such as 
leaving tbe ash-pit open, too much steam is generated, the only effect will be 
to throw out at the open end of the ur-pipe first a quanU^ of water, and 
then all the steam which is generated. 

The steam, thus uniformly muntained at the very moderate pressure oT 
one-half pound or less per square inch above that of the atmosphere, is ooa- 
veyed in pipes of from one to two inches in diameter to sll the apartments or 
balls to be heated. In each room is placed a " radiator," any portion or tbe 
whole of which may be made to difluse heat like a stove, but with less iu1«n- 
^ty. These radiators coiksist of broad fiat plates set on edge and supported by 
indentations and rivets. Each is perhaps 6 feet long, 3 feet b^ and bslf an 
inch thick. The heat is adjusted by hand. There are two oocks at tbe base 
of each radiator, one connecting with the steampipe and the other with the air 
of the apartment By opening both the steam drives out the air and fills the 
whole of the thin space ; bat by clo^g the air-cock at a proper moment a 
quantity of air may be retamed which by ite greater specific gravity fills the 
lower portion and only sHowb the upper parta to be wanned. If less heat 
be required, the steam-cock is shut and the air-cock opened, and in tlds 
condition, as tbe steam gradually condenses, air is drawn in to any extent 
desired. 

Tiie addition of a small ooek to permit tbe steam continually to escape snd 
moisten the mr of the apartaent^ would probably bo a valuable improye- 
ment; and with this or some similar means of regulating the hygrometrio 
condition of the vital fiuid, the ^tparatus would t>e nearly all that could ba 
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FACTS IN BAILROAD MANAQEUKHT. 

The fbllowisg lacts regitrdmg eight of the principal railroads oTUMsachn- 

Betta are developed by the recent reporta to the L^;islature of Uiat State: — 

1. The cost of ^asaeoger transportation is 1.069 cents per passet^r per 

3. The cost of meichaJidise twnaportaaon is 

3. In passenger transpOItaUoa fll 98 pel ' 
are absorbed in expenaea. 

4. In merchandise tranaportation (89 53 per cent, of the receipta therelhim 
are absorbed in e^ensea. 

G. The expenses of railroads are almost invariablj detennined by the 
weigbt carried ovec the taila. For iuatance ; The Eastern road, upon which 
passenger traffic predominates, ia operated aCaa expense of (3,670 per mile 
of the length of tbe road ; whilst the Lowell, upon which merchandise trafflo 
predominatea, is operalM at an expense of fI2,4TS. 

6. The coat of renewal of iron upon railroads ia an in&Uible index of the 
magnitude of expenses. For the preceding reaaona, the cost of that item on 
the Eastern load ia but (390 per mile of Uie length of the road, while upon 
the Western it is tl,39a 

7. Of the expenaes of railroads, thirtf per cent ia absorbed in malnte- 
naoce of waj, or road bed; twen^per cent, in luel and oil; twenty per - 
cent, in repair of engines, tenders and cars ; ten per cent, in special freight 
esfensee, and the remainder m passenger, incidental and misoeUaneous 



8. Tbe weight of the engines, tenders and cara upon passenger trains ia 
Dine-Ibid greater than the weight of the passengers. 

9. Tbe weight of the engines, tenders and cars upon freight trains, ia 
scarcely one-fold greater than the weight of the merchandise. 

10. For chei^uesa, lailroada cannot compete with canals, in tionsportatiiHi 
of heavy descriptions of merchandiae ; the cost of carrying merchandise upon 
the Erie canal ranges fVom two ti? sixteen mills per ton per mile; whilst 
upon several of the principal railways of Sew York and Massachusetts the 
coet of carrying merchandiae ranges from thirteen to sLity-fire mills per ton 
per mile. 



COAL X 

Mr, D. K. Clark, author of the valuable treatise on locomotives known as 
" Ctark's Kailway Uachineiy," state^ aa the result <^ recent experiments on 
English railwaja, that the perfect combustion of coal and the consequent pre- 
vention of smoke in looomotiTes can be secured by the adoption of very 
simple means of equalizing the temperature. He employed fire bricks, which 
serve to absorb tbe heat when in excess, and grve it out when, by reason of 
a, fresh supply of fuel or otherwise, the temperature of the amoks was too 
low. A pile of f re bricks through which the products of combustion moat 
pass waa deposited in a combustion chamber joining tbe flre box aai tbe 
tuhes, and th« hind compartment of the Ore box waa also arched over friOt 
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flie bricks. This is known aa Beattie'a Sj^Blan), and ha nrges that it is com- 
pletelj BuccesstVil, and that it raises the efficiency of coal to an equality with 
coks, pound for po ind. The fire brick lining in the back iad» of the fire box 
would seem necesjanlj U) prevent the generation of an equal amount of 
steam in the same time, but the peiformance of the en{pne aa given in the 
recorded experimeuls seems to have been very nearly or quite equal to the 
average of locomotives burning either of the more combustible tbds, ooke or 

BAILWAY IUFB0VXUENT8. 

Limghridgc'a Self-acting Car Brake. — Mr. William Loughri^e, c^ Vever- 
tOD, Maryland, ia the invcstoi' of a method of stopping a train of can at the 
will of the engineer, radically different fi«m any of the several inventions for 
tbe pmpose bwetofore described. The oars are stopped by the frictioa 
d the ordinary brakes, but Uia power actuatii^ them is derived directly 
from a drum shaft on the locomotive. This diaft, or rather a pulley keyed 
thereon, is pressed into contact with the flange of the driving wheels, and is 
thus compeUed to revolve and wind up a stout <^ain running the lengtii of 
the tnun. This chain ^pliea the brakes of all the cars. To prevent pulling 
too severely, and.fraoturing some portion of the medjanian, proviwon is made 
fbr limitii^ tlie extent <^ its action by causing it to release its hold of the 
driving wbeel so soon as a c^tain portion of the chain is taken up. The 
point at wbjcb this utudiipping movement comes into phiy is previously 
arranged by the engineer, so Uiat however eidted in view of danger, or cm©- 
less and bungling^ be cannot endanger the inlegrily of any important part A 
snuewhat ingeoioas arrangement is adopted for causing one continoous chain 
to supply all ILe brakes. A. stout lever, some three or four feet long, is hung 
under eadi car, and provided with sheaves or pulleys at each end, around 
which the chain makes a curve like the tetter S, and continues on to the next 
When the chain is pulled by the winding of the shaft, fliis lever is moved by 
tlte tennion, and forces the brakes into contact with the wbed. 

S^ly Attachment to City Cora.— Mr. C. Mahan, of Washington, D. C, has 
recently patented a device fbr removing obstructions from before the whe^ 
and thus to prevent^the pos^bili^ of cru^iliig any unfortunate child (^ adult ' 
who may M in a dangerous position beneath the car. It consists of a plough- 
like attachment on eadi brake which, by the aid of a point travelling in the 
groove of the rail and provided with two small wbedf^ one placed horizon- 
tally and one vertically to diminish the Aiction, throws out with a kind of 
plougb-like action every obstaela of whatever nature. In a trial recently made 
in New York City, the effigy d a man was made up of heavy material so as 
to weig^ 150 pounds, and repeatedly thrown ia various pointicsis upon tb« 
track, but was in every instance quietly removed without injury to itself or 
the ^ipaiatus. Stones of various sizes were alio placed in the grooves and 
were removed with the same ease. 

Satlrvad Car ^ninga. — India rubber came quite rapidly into use lor car 
spnogs a few yeara ago, bt t appears now to be going into disfovor. Vege- 
table gum isnot tli« thii%; it Is too lively, and dances a car about too mutdi' 



JCECHAtTICS AND USEFUL ABTB. 55 

it U short-lived — beooming dead cr cmsb«d down to an inelsBtie mus in a . 
little over a year ; it is liable to accident from cracking or borsting open, and 
it freezes stiff wben it is needed uost^ when tlie track is rigid with frost, and 
when the rails, wheels, and axles sie britUe as pipe stems. The bId^ 
elliptic spring, steadily used in England, and the double elliptic, frequently 
used in our own country, ore free from most of these objectiona, but are Inare 
ezpeosiTe, and occupy more space, as they require to bo of considerable 
length. Tbe iHcCion of the plates of steel upon oach other prevents the 
occurrence of tbe repeated boundings observed witti tie gununy supports; 
and, although slightly atiffer and brittler in severe cold weather, the diOerenoe 
in this respect is not practically appreciable. The volute spring recently 
patented and introduced by Mr. F. M. Ray, of New Toilc, Appears to com- 
, bine all the qualities desired in a very high degree— being a stout sleel ribbon 
coiled up iol« as compact a form as a rubber spring, and posses^g the fric- 
tional qualities desired in the veiy best degree. The preesute comes upon 
the centre of tbe coil, and tends to push it through — an action which not only 
bnngs into play to a proper d^[ree all the elasticity of the metal, bnt, by a 
happy cohicideoce, tends to bmd the coils of steel together, so that the fric- 
tion increases with tbe load. This action, also, by constantly tending to coil 
the steel tighter when the strmn is applied, humors the nature of tbe metal, 
which, havmg its particles compressed, or "upset," on the iijner side of each 
coil in the act of manufiuturing the spring, would be soon broken by any 
force tending to straighten the same. A form of volute spring baa also been 
used to a limited extent for some time in Great Britain; but the Anierican 
form is understood to be &i superior in the tbrm of the ribbon, which Is 
swelled in the middle, instead of flat, before winding up, and in the provision 
for equaliziug its action by allowing it a partial support under its bue as 
tbe load is mcreaaed, so that its action is pretty neariy the same under aU 

Improve^ Raiheay Apparaliia Jar Ascending Grade3.-~X gentleman of the 
name of Henfrey haa taken out a patent, in Piedmont, for a, very ii^ienious 
method of carrying railway trams over Mont Cenis, or any other similar 
moonbun pass A. railway, of the usual description, will ha Imd down in a 
direct line from the bottom to the top of the ascent The acclivi^ in the' 
case of Mont Cenis, will be from one in ten to one in twelve. Between theee 
two rails a canal is to be dug, three feet nine mcbes in width, and about 
thirty inches in depth, which is to be lined and made completely water-tight 
with iron plates of the description called by engineers " boiler plate." The 
motive power to be employed ia a stream of water, about a (bot deep, flowing 
— or rather rushing — down this canal It is clear, therefore, that an abun- 
dant supply of water on tbe summit to be reached is a uecessary condition of 
tbe scheme. Mont Cenis, however, affords every thdhty in this respect On 
tbe ontdde of the railway another cogged rail will be laid down on either 
side. On the arrival of the trun at the bottom of the hill, the steam engine^ 
which has so thr brought it on its journey, will be erohanged for a machine 
of a very simple and Ikr ttom costly oonatructioa. Id tbe middle of a frame, 
about the aize of an ordinary steam engine without its tender, a water wlleel. 
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adapted to the abore^eacribed canal, will be fixed, liaviDg a diameter of 
twelve feet. On the Bame axia will be fixed two oogged wheels, to work in 
the cof^ed rails, of six feet diameter. With this apparatus it aeems clear 
that tbe descending Bb«ain must Ibrce the water wheel to malce revolutiona 
towards tbe top of tbe hill, and to cany round with it the c<^ged wheels in 
tbe same direction. As the diameter erf' these is to be half that of the water- 
wheel, the rate of ascent will, of course^ be half that at which the diameter 
of tbe water wheel moves. It is calculated that the latter speed will be ten 
miles on hour, and the former therefore five. It is further calculated, that a 
madiine of tbese diroensiona will cany np the proposed acclivity a wei^l of 
tnaa fifteen to twenty Ions, or say irom sLxly to eighty poaseagers. Should 
it be required to transport a greater weight, as many other such engines may 
IbUow each other, at intervals of 150 feet, as may be required. Redconing 
the ordinary present rale of travelling up tbe mountiun at two miles and a 
half an hour, and considering that tbe direct rail will, between the bottom and 
the top, traverse a space not more than half the length of the winding post 
road, it will be seen that the ascent will l)e achieved in one quarter of the 
time now occupied. For the descent, tbe water wheel, moving through and 
against the stream, will act as a restraining farce to moderate and regulate the 

Improvemmt to ilie MaaufacluTt of Raiiroad Bails. — Ur. W. Bayton, of 
Stafibrdshire, England, has patented a highly important improvement in the 
manutkcture of T rails, by which it is claimed that the base, or dange, of the 
rail may be made at oncefitim ordinary puddle iron, instead of trom re-heated, 
as at present; or by using the same quah^ of iron as is now employed, the 
tajl may be made with a mucb.deeper web and wider flange than is now 
attainable, while the loss tmm cutting up roils with torn fiangea, patching, ka, 
ia wtiolly avoided. For this purpose differently shaped grooves are employed 
in the rolls, both roi^hing and finishing. The pile, in passng through Hie 
rolls on its flat, is made to present on both its upper and lower surfaces 
(which are subsequently to become tbe bead and flange of the rail) a hollow 
and concave, instead of a plane and straight sui&ce ; which hollow concavity 
ia filled up by tbe iron displaced from tbe throat of the nul in finishing it on 
its edge. A much more regular draught is thus obtained, and all danger of 
ripping the fiange avoided. 

Railway Whole. — S. Sudbrook, of London, has recently obtained a patent 
(br an invention which conmsta in forming the periphery or outside ei^e of 
raU-way wheels with wood, forced and pressed into and between suitable 
plates and chambers in such a manner as to form a very hard and compact 
surface, with the end of the wood so placed as to run on the rail; it is the 
same application of wood to the tread of railway wheels that has been applied 
to the, bearing boses of shafts. 

Iran Block Rmlway Chair.— Ur. Stephen Eeed, of England, has directed 
his attention to the construction of iron railway chairs and keepers, to be 
substituted for wood. In lieu of only a 4-inch bearing of the ordinary r^ 
upon the sleeper, tbe baaring is iniTeased to SI inches, with permanent ata- 
bUi^ so insured at the joints that three chairs are enabled to be dxed instead 
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of four, niw required, according lo Bie dd method. Mr. Reed's block cbafr of 
cast iron spreads so sa to occupy a resisting surlacB of 462 indies superficial, 
being 39 inches long by 31 inches in breadth, | in. in thickneas, and turned 
ap with a mai^ | in. higlL The boaa which caniea the chair is liollow ; 
the sides and brackets are -I in. thick; the ai-inch bearing is i inch thick. 
The weight of the joint chairs is 1 cwt. 1 qr. 7 lbs. each, and that of the inter- 
mediate chiura 1 cwt qr. 26 lbs. The weight and size, however, can be 
modified according to circumstances. This system requirea neither spikes, 
tie-bara, wood pins, nor screw bolls, lie pennanent way may be made even 
of sand in the absence of Ijallast, and the chiure, once imbedded, will conOnne 
firm and undisturbed in wet weather, or during (lust or thaw. By a judidous 
arrangement of the permanent way, and the formation of a bed of sand below 
the sleeper, all rigidity is removed, and a smoothness of tnin^t is afforded for 
the trains, which very considerably t«nds to the (Uminntion of the teal and 
wear of the rolling stock. Kme^has tested the value of this mode ot construc- 
tion, it having been esten^vely used in the north of Enghmd. Timber laid 
lines require re-laying almost periodically, and althot^b the cost of the iron 
chair in the firat instance may be greater tlian wood, on the ground of dura- 
bility, the advanti^ in the long run is with the iron sleeper. — Londm Mining 
JmcmaL 

Neai Girder RaO. — A new girder rail has been invented by Mr. 'W. B. 
Adams, of London, It is similar to the ordinary one, but two inches deeper, 
bfflng seven instead of five inoliea. There is a flange at the lop and botwm, 
and on each side angle brackets, one side of which Alls up the space between 
the flanj^es, secured to the rail by bolts, the other extends outwards, forming 
i, sort of longitudinal shelf at each ude, level with the ballast, so that when 
padied, all that is seen is two and a half inches rising above the bradc- 
ets. These form a secure bearing of thirteen inches wide. The ballast is 
packed tttna each side, and thus secures the permanent way. The gauge 
is kept correct by the rods, about nine feet apart, no wooden sleepers are 
employed, and the endre rails and appendages, consisthig of rails, bradcets, 
bolte, and tie-bars, are of wrought iron — the whole, when complete, forming 
one compact mass. Tina rail is eipenaive at first, but is said to be the cheap- 
est in the end, endurii^ longer and requiring less repairs. 

Cast Iron Siegers fi/r BaibBOys. — An improved cast iron sleeper, the inven- 
tion of a Mr. H. Greaves, of England, has been applied with success of late 
on many of the English and continent^ railways. The forjn of the sleepers 
is serai-spherical, which tlms admlta of the smallest amount of metal for a 
pven strength. Those intended to receive the tie-bars are cast with aa 
opening through them, and the ties have but to be keyed \a secure the rdls 
firmly at the proper distance apart These sleepers, 1^ this method of tying 
them, are suitable tbr any gange, and allow of the rails being laid with 
remsiksfcle facility. ~The cb^rs to receive the raOa are so formed as to allow 
of the removal of a defective or worn out rail, without disturbing the sleeper. 
The oscillation of rails causes the wear and tear of locomotives and cars, but 
these sleepers are stated to preserve the rails perfectly fin*, and as not being 
liable to spring hke wooden ones. As these sleepers ha»e a broad base, they 
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taid to impart BoUditj to Uie whole track. The rails nre&Btened in the diaira 
with wooden keTB ; each Bleeper weighs 100 Iba., anil is buried a couader- 
able distance in the ground, wliich, with its great bread& of surfux^ tends to 
prevent all lateral motion. 

Mcclading Dial from Cora.— The following is a derio* of Joseph Woods, of 
Jersey Cit7, N. J., fbr excluding dust from raawa7 cats . He iucloees all the 
' open space below the car with lattice work, arranged like the lattices of com- 
mon Venetian blinds. The inclosure extends from tbe base of the car 
down OS near Co the ground as safely pernuta, the wheels, ic, betn^oorered 

Tbe inventor aDeges that tbe dost i£ raised by the sir which rushes in to 
Oil tbe vaoumn occasioned b; the rapid pass(^ of tiie car, as it sweeps over 
the BUi&ce of the ground It is also said, that the lattice-work serves to 
cause a suction fiom both sides inward, nndemeath Qie car, and that tbe two 
■ currents of lur, when tiief meet, unite, and rush backwards to the rear end of 
the train. The dust, as laat as it rises, is thos drawn in beneath the cars, 
carried back, and dischai^d at the rear. The impioremenC ia applicable, at 
veiy small expense, to all of tbe ordinary passenger cars. 

BaSway MgM iSi^nob. — The following improvement in night signals has 
been introduced on the South Western Railroad of England Two lights, one 
red and tbe other white, are to be fixed to an arm at a certain distance from 
each other, and at a certiuD angle, and to be connected with the axle of one 
of the wheels of the laat carriage of each night train, and caused to revolve by 
tbe motion of the train. The speed at which thej turn will be governed by the 
speed of the train, which it will also indicate, to warn and guide the drivera 
c^ trains coming alter. The present lights on nulway carnages can at a 
distance be scarcely distinguished trom fixed lights, and it is impos^ble at 
times to guess, until a collision is imminent, whether the light seen ahead is 
the one attached to the first or last carriage of a train, and consequently 
whether tbe bain with such a light is coming towards or going from another. 
To obviate this inconvenience and danger the revolving %bta will be most 
effkitual, for even if a train is stopped and the revolving l^ts are at reel, tbe 
angle at which they are placed will render tiiem distinguishable and eaE^ of 
reception. 

HOT AIR LOCOMOTIVE, 

Captain Phineas Bennett, of New York, is the inventor of a new loco- 
motive oonatiucted within tbe last few months, and which has been tried to 
- some extent on tbe Kew York and Erie track, but we regret to say so far 
withoat any strong prospect of final suoceas. It is a full sized, very hand- 
somely finished engine, with two pairs oT ^i feet driving wheels adapted to 
the broad 6 feet gauge, and is driven partly by air and partly by steam, the 
two elementfl being minted together and worked off in tbe usual maimer 
by tbe aid of cylindeis and pistons. The steam is generated in a stout 
chamber immediately over the fire, the water being kept up in the usual 
manner bya force pump connected with the machinery. The air is heated bj/ 
pauagt tUrtcHj/ IhTOugk Oe fire. It ia m &ct tbe same air which usually 
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enters the lire through tbe grate te support combnation, snil whki usdaUj 
escapes, liLghly heated, through the chimney. In order to make this heat 
sTailBble in impelling the engine, this air ia compressed to a high teamoii, 
Bud forced in under the grate by a large pump connected directly to the 
pistOD-rod, and is not allowed to escape into the chimney until it has passed 
through tiie cyUnder and impelled the piston. By this meatia all the expan- 
sion due to the change of temperature eerreB to develop power in the propul- 
sioa of the machine, and 1^ as is the case in fhct, the mixture of steam and 
heated air be cut off early, and consequently be worked very expansively in 
the cylmder, so aa to reduce it neiurly to the pressure of the external atmo- 
sphere, the gain due to the use of the air is very considerable. One great evU 
arising (h>m this arrangement is the t«o high temperature of the air. It was 
contemplated to overcome this by diluting it with a greater or less quantity 
<^ equally compressed air not passed through the Jumace, and also by 
showering upon it a small quantity of water, which, by absorbing the heat 
and changing to steam, would cool the gaseoua matter, and would itself impel 
the engjne in the usual approved style. These latter features are new, we 
presume, and peculi^ (o the inventor, but the use of smoke or air heated in 
this mimner has been treated before, and like Ericason's, abandoned aa im- 
practicable, although affording undoubtedly some degree of economy over the 
yet triumphant steam. The difSculties experienced in former trials arose from • 
llie scratching and destruction of the interior surface of the cylinder, and in 
spite of atl the precautions described, the some difHculty exists in the machine 
under notice, to such extent as to render its success extremely douhtM 
unless some new expedient can bo adopted either to tiee the gases from 
particles of coal and grit, or more efficiently and constantly to lubricate the 
working surfaces. In short, the results so fkr hare demonstrated that, as 
has been the case with all previous efforts in this directino, the saving in fuel 
by the introduction of heated air, has been for more than counterbalanced by 
the increased expense and rapid destruction of the machinery. 

LEE AND LAENED'S STEAU FIBB BNQINB. 

A new steam engine, differing in Edmoat eveiy respect from all others 
within our knowledge, has lately been constructed hi New York, and several 
times exhibited with apparently the most complete success. 

As originally constructed the steam could not be kept up to the proper 
pointy but rapidly declined whenever the full power was appHed, so that its 
peribrmance resembled that of the usual man-power machines, requiring 
intervals of rest. This difficulty has now been overcome by fixing a grate in 
the furnace, an addition not previously supposed necessoiy with wood fuel, 
and it is now able without any artifrcial drav^ht to generate steam as f^ as 
it is consumed, while throwing to a great height a steady stream throi^ 
a one and a quarter inch noide for a half day at a time. Measrs. Wellington 
Lee and J. O. G. Lamed, of New York, are the inventors of this combination, 
the whole of which we^hed, before the grate was added, but 6,600 lbs., and 
is designed to be easily and rapidly hauled in any ordinary condition of the 
streets by two horaee, without assiatance from the Bremen. 
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The boiler ia of coorBe the most important elnnent in the combinatioti. 
Ttaa i* the inTenttoii of ilr. Laroed ^one, and oonaiBU almoBt entirely of 
tobea throng and wound which the flame ia c^ried in sach a manner aa to 
generate ateam in the most rapid manner posiible. It is commoa to emploj 
tubes to a great extent in steam boilers, the same serving m soma instances, 
afl in the common locomotive, to cany tlie Same Qirougb the water; and in 
others, m in some ocean steamships, to can? the waler through the flame. 
Sither pUn prosents great heating aor&cev and when, aa in the barrel of a 
locomotive boiler, the space is nearly filled with tubea, and the quantity of 
water ia conseqaeuQy small, ateam ia genwal«d very quickly, and supplied 
very efflcientlj. There is an adcUtional advantage^ however, growing oat of 
the use of tubes in the other fbrm — containing the water inside; this ia the 
diminiahed danger in case of explosion. The rupture of a amall tube ia of 
little moment, so br m iaager to the smroimdings is cObcemed, and it is for 
this reason that Hi. Fiaher, the great modem advocate of steam carriages, 
makes his bmler a mere cage of tubes with Ibe fire in the inclosed space. 
The boDer now under notice is a conpoand of both. A wall of upright tubes, 
tightly packed together, surrounds tbe fire, while above the fiimace the flame 
acta both on the inaide and outside of a double tube. By a double tube is 
meant, in this case, a large tube incloung a small one ; the annulv space 
between b«ng filled with water, and the whole provided with evel? lacili^ 
for rapid circulation by rec^ving water freely, laterally, and from below. 
A strong water bottom, liberally punctured with short tubes to supply ur to 
tbe fire, and a large chamber above to separate and dry tbe steam, completes 
the description of this boiler, which is probably the most powerfully efSdent, 
for its size and weight, in the world. Economy of fbet, the great prant aimed 
at in most steam apparatus, has been entirely set aside in tiiis construction, 
and although from its arrangement tbe amount consumed is not probably 
excessive, tbe whole end and aim is attained in a'boUer, light, strtwg, and 
durable, which will generate diy steam at a hi^ pressure with the greatest 
pofisilile rapidity, oiie time elapung between the lighting of the fire and the 
starting of a vigorous stream has varied firon ten to twelve minutes, so that 
steam would probably be raised while &ie machine waa bemg hauled a mile. 

A steam fire ragiue mnst embrace three distinct part^ Hie bcnler, the 
engine or engines, and tbe pump or pumps. The macbine under notice 
employs two of Beed's patent oscillating engines, one of tbe simplest fbrms 
known, both connected at right anglee to the same crank. The shaft reijuires 
no baJanoe-wheel, but is keyed directly to a large and stroi^ rotary pump^ 
Carey's patent, tbe effect of which ia to (bice a continuous stream of water 
through the hose without racking the machine or exhibiting violent action of 
any kind. With dry pine fuel, htUe smoke or other aunoyanoe is experienced ; 
and as a means of subduing exten^ve flies, or all such as cause a ognal of 
general alarm, the steam machine may be considered as having to a great 
extent establisbed ila reputation. 

THE DBAEKAGE OF THE LASB OF HAABT-RM. 

U. D'Kndegeeat, Frendont of tbe Commioslon for the Drmnage of the 
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Haarlem Lake; has pablisbed a final report oa the oondition of the eDterpriw; 
Tbe totid expense of the undertokiiig, itvm 1639 to 1855 inclusive, baa been 
8,981,344 BoriiiB; the revenue prooeeding from tbe land redeemed and sold 
ia estimated at 8,000,000 florins. The land was at first valued at 300 florina 
per heetwo (3,471 En^idi aCTes). SuheeqQMit examinatioo proved that tbe 
soil hud bare by the drwning operations was of &r greater value than was 
originally supposed. Thus in 1868, 7S4 hectaree brought 675,000 florins, or 
733 florina per hectare i and though subsequent sales have not resized euch 
large prices, yet the laud conunanded a much bighw price than the Drst valua- 
tion. "This result," says M. D'Endegoeat, "surpassed all expeclation, inas- 
much as the grand otgect of the dcmnage was ratber to put an end to tbe 
eocroacbmenta of tbe lake, than to make a lucrative speculation of it." It is 
stated that a great number of Ginns are springing up on all sides, and that 
tbe cultivation of the rich land is affording ^uployment to many hundreds of 
laborers. Tbe l«tal amount of land available for agriculture is eatunated at 
18,000 hectares ; and by propOT care and supervision it is confidently expected 
that no water overflows will take place.* 

BE&BIKGS FOR JOURNALS. 

Boies composed of brass, or of braaa lined mth soft metal, have long been 
used for supporting revolving shafts, but of late years iron boxes have been 
considered by many nearly as good, if kept well oiled. The very latest 
change seems to be a tendency to go back to tbe still more ancient pracOce of 
employbg bard wood as the material for this purpose. The British steamer 
Himalaya, having had the old brass bearings retnored, substituted lignum 
vitiB bearings to her screw shafdng, which have operated much better. A 
correspondent of the London Artisan thus describes the results of their 
application; 

" Since tbe application of this material tbe vessel bas run about 30,000 
miles, during which time the enpnes have made about 8,000,000 revolutions. 
The lotal wear down in the stem post does not exceed J inch, which is, of 
course, very trifling for the work done. The screw shait ia lined with brass 
at the part bearicg on the wood, and this bearii^ is 18 inches diameter by 
four feet long. The %num vits is inserted into the cast iron stem pipe in 
segments, each piece being the whole length of the bearing, and about 3 
inches wide by { inch thick, so that tbe segments combine into the form of 
the pipe, m a somewhat wmilar way U> the staves of a cask. The abutting 
edges of these segments are rounded off to form water-ways, and their sur- 
faces are also scored in several places, to allow a free circulation of water on 
every part of them. These segments are prevented from running round with 
thesbaft through its friction by a strip of metal, which is pinned on to the 
upper side of the stem pipe, and against the edges of which the lignum vitie 
segments abut. Thej are kept in at tho inner end by a shoulder in the 
stem pipe, and at the outer end by a ring, which is screwed on to tbe 
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Tho questioD bas also been recently tested in New York, on a small eeale, 
by rutming a abaft with one end between wood and the other between brass 
beaiings, both equally loaded by levers like safety Talves, and covered with 
water to insure coolneaa. During 18 houis the brass wore off about l-t6tb 
of an iDcb, while the wood had not worn to any extent that was appreciable. 
It is now being tried with a harder kind of brass. 

FERET'a VALVE MOTION. 

The enpnes employed in the screw propellers on our Upper Ijikes have 
usually been single high-pressure cylinders, mounted perpendicularly over the 
crank, but this style is now givii^ way for the introduction of the more com- 
pact oscillatory. An extremely simple valve-motion for this style of engine 
has been lately devised by Mr. H. 0. Perry, and which has become very 
popular. An ostnllating en^e is hung on trunnions like a cannon, and its 
rooking motion as the crank revolves seriously deranges all the usual methods 
of working the valve, Mr. Perry employs a rotating or partially rotating 
valve, serving its purpose in a manner precisely similar to the ordinary shde- 
valv.e employed on locomotlvea and small stationary engines. The ports are 
arranged as usual, but the cylinder-face, on which the valve rests, is curved 
instead of fiat, and the valve is in short a slide bent to fit the cylinder-lace. 
These curved surlaces form a portion of a true cylinder, and the desired 
eliding moUon is obtained by partially revolving a shaft which extends aloi^ 
its axis. It must be understood that this shaft extends across and not length- 
wise of the main working cylinder, and projects at the mde rather than at the 
end of the steam-chest. On the projecting portion of this shaft is a swell 
containing a socket in which the starting bar may be inserted for working by 
hand, and also two arms estending in nearly opposite directions, with a vnist- 
pin at each extremity. _ By connecting one of these wrist-pins to any filed 
point the rockmg of tho cylinder gives a motion to the valve which would 
be exactly the motion desired except for the absence of what is technical!; 
termed " lead" To obtain just tho proper motion tho pin is connected by a 
suitable rod, not to a fixed point, but to a small exoentric on the main shaft, 
the excentrio being keyed in such position as to give the lead, or in other 
words, make the valve uncover the port and admit sleam to the cylinder a 
little before the commencement of Uie stroke. In backing the engine this rod 
is thrown out of use, and the other wrist-pin is connected m a similar manner 
to another excentric, by which means a perlect reverse motion is obtained. 

The great simplicity of the arrangement will at once be obvious. A slaam- 
cheat of httle more than the ordinary height, with a sl^ht shaft protruding 
through a stuffing-box: in its side, a. couple of short arms thereon (that 
extending upward being somewhat the longer to compensate tor the 
increased motion of that point, due to its greater distance from the line of the 
trunnions), and two eioentrjos, with suitable exoeBtrie rods and hooks con- 
nected together, constitute the whole of this ordinarily com^Jex apparatus. 
The overhanging end of the rocking shaft being of considerable length an 
additional support is usually provided, consisting of a suitable arm li^g 
torn the trunnion. 
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THE FRENCH FIELD HOSFITAI^, OR AMBDUNCES. 

Tba word AmbulaiKe, or field, or flying hospital, is very fmniliHr to most 
of our readers ; but many are, perhaps, not awaie of the actual moDiier in 
which these hospitals are organized and conducted. 

The principle npoa which the whole airangement rests is that tbe medical 
oScer — viz. tiie scientific man, should not be harassed wilh anxiety about 
stores and packages, and that those matters should rest entirely with 
respondbie agents, whose duty it is to attend to bis directions, within the 
limits of the regnlalJoDa. Hence we have tbe ibilowing practical divisiona: — 

Tbe medical officer at tbe bedside is invested with the whole control and 
management of his patjent. The pbannacien, upon tba surgeon's presciip- 
tioDs, prepares tbe medidnes ; the clerk sees to the procuring and proper use 
of the required articles of furniture, and to the carrying out of tbe diet cards 
filled up by the medical officer; the ward attendant takes the imioediate 
charge of tbe ^ck or wounded ms/i ; the Sisters of Charity and cbapluns aid 
in the work of beoevoleoce and kindness ; tbe assistant-commissariat officer, 
who leceives orders from bis superior, watches over tbe maoagemenC of 
the wboie; and the regular working of all these secures a perfect unily of 
action. ' 

Tbe ambulances, temporary hospitals, and convalescent depdts are intended, 
during a campaign, for tbe reception of the wounded or rack soldier. If the 
seat of war is too distant from tbe fixmtier of France^ where hospitals are 
organized for the receptjoa of the sick or couralescent, an eligible locaJitj is 
chosen tor the erecUon of temporary hospitals ; bence tbe great central noso- 
comical establishment of Coostantiiiople. Now, tbese various modes of relief 
(br the soldier — viz. tbe ambulance, tbe temporary hospital, the convalescent 
d^>6t, and the peimeneut hospital, have each a peculiar organizatioo. 

The ambulance is the movable hospital which follows the army in all its 
movements. Thei« are ambulances lor the infantry, and others fur cavalry 
all connected with the different diviwons. At head quarters there is, besides, 
a reserve of surgeons, and two ambulances <ri' infantry and one of cavalry, 
always ready to go forward at a moment's notice. It was important, in order 
to insure lightness and rapid movements from one place to .another, to 
arrange the pack^;es so that (bey might not prove cumbrous under any cir- 
cumstances. Eveiything must, therefore, he reduced (o tbe least volume, and 
all the requisites for dressing wounds aie disposed in panniers, the weight of 
which is so calculated as to suit the strength of tbe pack borae, in case the 
DBual wagon breaks down, or cannot be got through a difficult country. 

Only five carriage boxes are allowed fbr the reception of the following 
articles; — amputation and trephining cases, tents, litters, splints, solidified 
broth, brandy, linen and lint, medidaes, tc These five boxes or cases con- 
aUtute an in&ntry ambulance, and provide 8900 dres^nga. Three cases, with 
4900 dressings, form a cavah? ambulance. These ambulances are sub- 
divided into active and reserve sections. The reserve section, which com-, 
prises two casee for the inf^tiy, and 3500 dressings; and one case, with 
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ISOO dretsii^A ''<>'' ^^ cavaliy, remaiiis generallj' with the wagcns attached 
to the corps, and ia kept ready to supply tha aotivB section, witli any article 
that maj be wanted. The latter is again, subdivided into ambulance dep6t 
and flying ambulance. 

The depAt amtnilance settled down ^ a convenient distance &om the 
battle-fleld, and the attendants immediately ti^e dovra the cases fhiin the 
wagons, prepare the linen, lint, dreaaings, Ac. Tbey liglit a Ore, and imme- 
diately make, with their selidifled broth, a good saucepmM of aaup. Tliis ia 
called the precaution soup, and thus tbey have at once what we «hoci1d call 
beef tea tor the wounded. ETeryttiing being thua prepared, a red flag is un- 
furled, U> apprise the wounded men where they can get relieE The Hying 
ambul^ice goea, in the meanwhile, to the immediate teax, within the enemy's 
range, to att«nd to the men who receive daogerous wounds. At the same 
time clerics, under the oonunand of cranmisauiat officers, and accompanied by 
medical officers, proceed along the lines, and cause the wounded to be taken 
up by the attendants and tha drivers. This IM,a arrangement is especially 
intended to prevent the soldieni from yielding to compassion, and euocoring 
their fiUlm comrades, no man being flowed to leave the ranks, however 
desirous of aiding the wounded. 

The ambulancea just described are called the European ambulances, bnt 
there ia another kind, called AiHcan amhulances, which latter have been in- 
8titDl«d to sure in countries devoid of roads and destitute of accommodation. 
An tunbulaoce of this kind, calculated for a corps of 10,000 men, conl^ns 
6500 dressings, and requires 364 pack mulee. Tweu^-four of these carry 
iron Utleis, on which eokUers who have had a limb amputated may be placed ; 
and 9fi0 cany little arm chairs made of iron and leather, wlilch may be 
unfolded, slung, uid Qistened to the pack saddle, and wiU take a patient on 
e«ch side of the mule. The reet of Ute mules carry the caries of diet drinks, 
the stretcheiB, the blankets, the leather covers for the sick, the tents, tha 
Burg^ boie^ the cases aintaining the drugs, *c Sixteai medical officers, 
seven olerks, and 104 attendants on the sick or wounded, are attached to this 
ambul^ice^ which is mainly intended by its fleetneas ibr vanguard service, 
and for picking up the wounded on the field of battle. Both the European 
aod AtHcon ambulances were used in the Crimea with the best eOecta. 

Light carts have also been sent to the seat of war. Three wounded men 
can be accommodated on the ftunt seat; there is a case behmd, properly 
secured, which ia so ntade as to canton two stietchwai and boiea, sur- 
rounded by wire work, are intended for the guns md sacs of the soldiers. 

Such are the cbaroctersofthe ambulances, the peonliarilyofwhich is to move 
rapidly Avm place to place, and to be ready for all the emefgeudes of war. 

DBTELOPMBNT OF HSAT IN ST£1^M BOILEBS. 

The editor of the RMlroad Beoord thus deseribes the rosuHs of some eipe- 
liments undertaken by him, for the purpose of testing the alleged rapid 
development of heat in steam boileis when covered according to Harshman's 
method with a loose oopper casing. He says : — Our boil« is an upright 
tubular one^ with flues of one inch opening each. The boiler was tboroa|^y 
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cleaned and put in tha best poseible order. Tho engineer was then directed 
to run tbr one week, carefully weigiiiiig h.\a coaX, Ba well that used io getting 
up steam as tlie consumption to do the work. The result of the wook'a ex- 
periment was an average of 760 lbs. of coal consumed per day, the qu»n- 
tities varjiug from 25 to CO Ibe, per day according to the work to be done. 
We sbould here state that the euguie had also been put in good repair. At 
the ezpiralioD of the week, having satisfied ourselvea of the averse consump- 
tion, we directed the copper caung to be tied around the boQer; the engi- 
neer continuing as befbre to weigh carefully tbe liiel consumed. 

The result of the Qrst week's coosumption aft«r the copper was put on was 
4T51bs. perda^. The second week and each succeeding week showed an 
average of 4C0]bB. per day. The coosumption offuel and the comparative 
advantages gained by the coppw covering, would therefore be represented aa 
follows: 

Consmnption without copper casing .... 760 lbs. 
Do with copper casing 460 „ 

Saving SOOibs. 

or 40 per cent of the ordinary consumption of fuel in tbe fiiniace. 

This result was to us, who paid tbe coal bills, highly satisfactory. But 
apart &om its economy, it presenla an interesting subject for consideration. 
TTiBt a steam boiler does not radiate 40 per cent, of the heat received must bo 
evident. If it did, inclo^g the boiler in wood or other non-conducting sub- 
stances would show an equal saving in the consumption of fuel Yet such is 
not tbe fact We are informed by practical men that a wooden case effects a 
saving of from S to 10 per centL It is also stated that a sheet iron casing will 
effect about an equal saving. The saving of 40 per cent, by a copper casing 
wrapped loosely around the boiler is a &ct for the consideration of the curious 
and philosophical 

BLANCHARD'a TrsmEK BENDING PROCESS. 
By Blanchard'a timber bending process (see Ann. SoL Dis. 1865, p. 38), now 
effectually proved and eetablisbed, it is stated that the strength of the wood 
is increased at least seventy-five per cent at tbe point wbere strength is 
most reqmred. The curve, moreover, never relares. The timber, as in the 
old process, is first subjected to the mfluence of steam, which softens the 
whole mass, and puts it in a fit slate for the action of a machine. The prin- 
dple of bending, as employed in this new ^plicafion, is based ou end- 
pressure, which, in condensing and turning at the same timo, destroys the 
capillary tiibes by forcing them into each other. These tubes are only of use 
when the tree is growing ; and their amalgamation increases the density of 
the timber, the pressure being so nicely adjusted that tbe wood is neither 
Battened nor spread, nor ia the outer circumference of the wood expanded, 
though the inner is contracted. Now, the error of the fbrmer process, as 
espounded by competent juc^es, has arisen from the disintegrating of the 
fibre of the wood by expanding the whole mass over a ripd mould. Wood 
can be more eaaly compressed than expanded ; therefore, it is plain that 
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B process which iudueee a greater chxmiesB in UiB oomponent pHta of Qm 
piece undw operation — which, ee it were, kwkB up the whole maaa by Imittii^ 
tiie fibres t«getber — most augment the degree oT hardnees and power o{ resiM- 
ance. The wood thua beoomee ohnoet imperrious to damp and M tiie depre- 
dations of insects, whilst its increased density renders it lees liable to take 
fire; and the present method of cutting and shapii^ timber being superseded, 
a saring of fivm two to three-fonrths of the m^erial is brot^t about The 
action of the machine throws the cross gnuns into right angles ; the knots 
are compelled to foUow the impulse of the bending; the juices ate (breed out 
of the cells of the wood, and the oaTitles are filled up by the interlacing fibres. 
In tbe some way, you may sometdmea see in Uie iron of which the barrels of 
mnskats are made, a kind of dark grain which indicates that the particles of 
the metal, either in the natural forma^on or in welding, have been atrongljr 
clenched in one another. These specimens are always greatly valued for their 
extraordinary toi^hness, aa well as for a certain lantastical and mottled beao^. 
Another of the good results of this new method is, that the wood ia 
seasoned by the same process as that which effects the bending. Tbe season- 
ing of the wood is simply the drying of the juices, and the reduction of the 
mass to its minimum size before it is employed, so that tbrare shall be no 
fhture waiping. The compression employed in the process ot bending at once 
expels the sap ; and a 1^ hours are sufficient to convert green timl>« into 
Qioroughly seasoned wood. Here is an obvious saving <tf time, and also of 
money, for the ordinary mode of seasoning, by causing the wood to lie 
wast« tbr a considerable period, locks up the capita of the trader, and of 
course enhances the price to the purchaser. Thoe also will be saved in 
another way, in semiring for pieces of wood of the [Rvper curve, for canTJpg 
out certain dedgns. An English engineer {Mr. Chaiies Mayhew) remarks 
that one of the advantages of the American method is that, " in its implica- 
tion to all circular, wreathed, or twisted work, it not only preserves the con- 
tinuous grain of the wood, which is now usually and laboriously done by 
narrow slips of veneer glued on cores cut across tbe grain, with many un- 
sightly joints, ill concealed at best; but it will materially reduce tbe cost of 
all (nirved worit^ which now varies according to the qnicknees of the sweep, 
and will ^ve the artist greater freedom in bis dea^in, by allowing him to 
introduce lines which are now cautiously avoided in order to prevent tbe cost 
of their execution." 

IMPKOVKMENTS IN STEAM PCMTS. 
BalPa Steam Safety Pump, — Ttiis is a contrivance for making the supply of- 
Teei water in a st«am boiler self-regulating. The pipe through whidi tbe 
steam is received for impelling it ia connected with the boiler at juat tJie level 
where the water anrface should be. When the water lisea too high the pipe 
takes water instead of steam, and as the contents are compelled to travel 
through cocka nearly dosed, so little of the heavy fluid passes in any given 
time that the pump works very slowly ; but the moment the wat«r gets a 
little low, BO that atoam is supplied, tbe superior ability of this subtte Quid 
to crawl throng amall passages guaiantees a liberal supply, and the pnmp 
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works rapidly. Wlietber it be Bteam or wsrter which comes from the boiler, 
it is (Hike diachar^;ed into a feed heater, together with the addiUomd water 
required, and ia flnall; pumped back into the boiler at a temperature nearly 
'jp te the boiling point. 

HaUy'a EUipik Salary ^Pjcrnp taul Steam Enffitte. — In this invenUon the 
^Inciple ia Uiat ot two gear-wheela meshing into each other wtlhia a tight 
caae, and briaging np at each revolutiou aa much water as can be contained 
in the cavities between the teeth ; but there are several points ia which it 
differs team tbia ancient device, one of whicJi ia the giving of the gear-wheels 
substantially an eUiptio form, the points, so to apeak, of one touching against 
the flat or rather the' Aoiiour aidea of the other, and vice versii. The whole is 
ii^ienioualr and carefully packed, especially when to be need aa a aleam 
engine, and a very novel idea is adopted in working tjie steam condeneii^ly 
when the steam engine and pump are intimately connected. For this pui^ 
pose the exhaust ste^, instead of beii^ dischai^ied into the atmosphere, is 
tamed into the auction-pipe, where it is mstantly condenaed, and all the anc- 
tiOD or vacuum there ezistbg is felt OD the exhaust ^de of the pistons to aid 
the working of the engine. 

niPBOVBMHNTS IN 6SATB8 AND BTTKNACKS. 

NotidMre Grale.—'Bj B. F. Foering, of Philadelphia, Pa.— Certain kinds 
of anthracite coal, when burned in stoves, produce a clinker, or lava, that 
adheres to the ^des of the atove, or filla the interior, and prevents good com- 
bustion. The clinker generally tbrms at the lower part of the fire. If there 
were any means of holding up the fire so that the ash grate could be 
removed, the clinker stuff might all be easily taken out from below at plea- 
sure. At present, the dinker cannot be well removed nntil the fire is 
extinguished, and it is then hard, flinty, and liable to injure the lining of the 
stove in being broken off. This improvement ia intended to remedy the 
above defects. Apertures are made in one side of the stove, just above 
where the dinkera tbrm, and through these boles suitable bars are intro- - 
duced; when the bars ere pushed in they Ibrm a temporary grating, which 
supports the fire while the ash grate below is taken out tbr the removal of 
the clinker refuse. 

Criaapton's Mproval I\enace.—^. R. Cramplon, of London, has pa- 
tented an improvement in locomotive and other boQer furnaces, which con- 
sists in employing a series of Oat bars arranged transversely in a tWnace of a 
steaiu boiler, one bar below another, and eomewhat forward of each other, 
thus producing a ahelving gra^g, with spaces tbr the passage of air horizon- 
tally between the bars. At the lower part of such series of ahelvii^ bars is 
a aeries of ordinary fire bars, which receive the well ignited fliel descending 
down the shelving bma, and which are so connected with an axis as to allow 
Are to be dropped upon them when de^red. 

ImpriHiemeal in Smelting Fanuxees. — A patent has been taken out in 
England, by Mr. A. Jenkins, for the following Improvements in the above- 
named tbmacea: 

The principal feature in lie improved reverberatoryfiinjaoeia, that one Are 
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MTTCa the doable purpose of rednong and calduing the oro. The file is con- 
tained in an ordiiijU7 fireplace utuate at one end of the double fUmace. 
The gaaes aod flame trom this fire paas through a lateral opening or floe uito 
tbe reducing or Doning [iimace, and, otter paaung over the surface of the ore 
contained therein, eater bj another opening or openioga into the calcining 
furnace, which ia placed upon the same level, or nearly so, with tbe flawing 
ftimace, the gases passing off hj a suitable flue or flues to the chinmej. In 
tbe pasaage or pass^ee which conduct from tiie flowing tUrnoce to tiie cal- 
dning furnace there are placed suitable dooiB or dampers, which are so 
arranged that bj opening or closing cert^ of them, the gasea or flame may 
dtlicr be directed into tbe caldning furnace or cut ofl' and turned into a waste 
flue leading to the chimney. 

Spcnce'a Fv^aaufar the QmmmpUon ofSmolce. — In this furnace, invented 
by Messrs. Spence A Sons, of Boston, tbe smoke and gases, when the 
nimace damper is closed, are kept revolving directly avwt tbe flre in a large 
dome, and can escape only through a tapering tube, the bottom of which is 
very near ttke fire, and only one and a half inch in diameter. It is evident 
there must always be a sUght escape of smoke and gases to keep up a 
draught to the fire ; but this tube, being so small in diameter, allows only 
enough to escape to keep up the draught; the remainder of IJie smoke and 
gases is consumed. Tbe power and economy thus gwned are surprising. 

uackbkzie's blowing machrie. 

Tbe blowers now in use are of two classes : the bellows and the fan. Tbe 
fim blower in various forms and proportions ,is driven at a liigh velocity, and 
drives a large volume of air with a force sufBcient for ventilating mines or 
buildinga, blowing away the chaff in winnowing gnun, or enlivening the 
fires of a hladumith's open tbrge. But where the air is to be driven with any 
considerable pressure or tbrce, as in supplying divers at considerable depths 
in tbe sea, or blowing blast furnaces (br making iron, some form of the 
bellows or of the pumping cylinder is almost invariably employed. The 
interior of a blast furnace is filled some forty feet in height with a mingled 
mass of ore, cool, and limestone, and the blast forced in near the base requires 
a pressure of from one and a half to nine pounds per square inch to rise 
through it Fan blowers rarely yield a pressure of more than bora three to 
ten ounces per square inch, but the pumping cylinder may compress the 
elastic fluid to any extont desired. The fan is, however, much smaller and 
cheaper — a fkct which has induced an attempt to increase the pressure by 
blowing from one fan into another, thus raising the pressure a few hiches 
with each lift. This is an English plan, and the effect observed vraa an 
incieaae of pressure pretty nearly equal for each tin passed through. In this 
countiy our blast furnaces are generally blown by pumping, and our cupola 
tlimaces, which require less pressure, by fans. 

Mackenzie's blower includes two cylinders placed exoentricaJly, one within 
the other. The -inter one is ;Sxed, but llie inner revolves, and in doing so 
protrudea blodoo or wings to such an extent as always to Just wipe the 
interior of the flist The ends being closed, and two liberal openings made 
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ia the sides of the eztemal cjlindtr, the aii ia drawD tbrongh one opening 
and expelled through the other, whatever nui}' be the degree of rcaistanoe 
interposed. 

The fiied cylinder or external case of a blower atEoe'e flwEdiy, in New 
Tork, is fortf inches in diiuneter, and thirtj-eix inches long. Tbe iolenud 
cylinder is .thirty inches in diameter, and cairiea three ifings of balf-inch 
boiler iron. The centre on which the Interaal cylinder revolves is five 
inches Sroto the true centre of the case, and the surfkces, consequently, tro hi 
contact at one point, while on the opposite side they are ton inches apart. 
Tbe protrusion and withdrawal of the wings ia peifonned fay & very simple 
device, in which consists the chief novels of the invention as compared with 
other winged rotary devices. The inner cylinder is penetrated by a fiied 
shaft, which shaft is bent to one side otter passing throagh the end unUI it 
coincides with the centre of the lai^ cylinder or outer case. To this portion 
of the fixed sbafl t^o wings are connected, and their extremities are thua 
made to travel in a perfect cirda in close contact with the inmde of the oater 
case. The inner cylinder thus givee motion to the wings, and in evety revo- 
lution its peripheij is slid outward and again contracted upon then. It is 
not strictly true that the wings are thrast outward and withdrawn, ahhougti 
it is BO relatively to tiie inner cylinder. The passage of the wings throagh 
the latter ia packed in a very ingenious and perfect manner, to allow for the 
varying angle which it continnally assumes, and the whole macliine appears 
to involve bat a moderate degree of cost, either for construction or repairs. 
The inlet and outlet openings are made, of course, near the point where the 
two cylindric sorlacea are in contact - and the bleat of wind is very nearly 
steady and continuous, a alight fluctuation of pressure occurring with the 
oommencecDent of each wing to cross the delivery opening. This fluctuation 
is due to tbe regurgitation or back flow of the air until the space between the 
wings is compressed to tbe extent required for delivery. Tbe air in the 
blower at Hoe's is compressed to about one pound plus of pressure, and the 
variation alluded to in the intensity of the bhtst, is too slight to be any annoy- 
ance. Tbe blower described is driven about sevenly-flve turns per minute, 
and requires only from one-fifUi to one quarter the power formerly consumed 
In obtaining the same effect trom a vet; hirge and well constructed Ion. 

Oxiper's Unproved BlaM Rjm.— Mr. W. R Cooper, of Dunkirk, N. T., has 
introduced a form of blast nozide which has been applied to several engines 
on the New York and Erie Bailroad with great soccess. It has heretofore 
been common, to discharge the steam into the chimney through a round 
opening. Mr. C. simply fomiB it into a ring or annular passage, so that the 
escaping current presents a great sui&ce both on its exterior and interior 
tides to act on the smoke and dr^ it up the chimney. 

IMFBOTEUENTS IN GKABINGS AND BEARINGS. 

Nea Fridicmal Gearing. — TVTiere high speed and littie force are required in 

transmitting power (torn one wheel to another it is common to provide no 

teeth, but simply (o let their smooth sorikees rub together. A Mr. James 

Eobratson has hitely introduced ia Scotland a " grooved suriaoo fnctionaJ 
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gearing" idmllAr to Uie above, except that the suitacee are let into each other 
in grooves. Messrs. Dron and I^waon, of Glasgow, are oaing iJJa geaiing 
with great success in driving large planers, as it never slips, and is porti- 
cnlarl^ well adapted to easy reveising, Ac. 

LaUtuT Bearinga for Ike Axlea of Oarriagee, — A reoent Ei^Iiah patent 
^opoaes to use bearings of leather in the place of metallic bearing ga^k«a; 
the object being to render the bearing {rurfiicee of blmmner Uocks and axle 
boxes mure durable and Icbb co8tl7 than heretofore. In canying out this 
invention, oi or cow hides are preferred, either tanned, tawed, or otherwise 
prepared; and tbr one class of bearing the bides are cut up into piecee of, 
Huitable size for lapping btii, or nearly half, round the journals to whidi tbej 
are to be applied. These pieces arecompreasedin half round moulds to bring 
themseverall/ to shape; and the required Uiicknessofbearingisobtuned b}' 
cementing two, three, or mca« thicknesses of leather togeUier, pilii^ Uiem in 
layers Mie above the other, and then Babmitting the combined Qudateeaee of 
leather to pressure in a suitably abated mould for the purpose of solidi^ing 
the same. These bearing sur&cee may be badced or CMed with metaL 

mPBOTEUBNTS IN THB UAMtTFACTl^lE OF RAILWAY BASS, 
AXLSa, AC 

Improvements in the Mamifactitre of Railway Bars. — In the process of manu- 
&cCming malleable iron rails as at present practised, the small fragments of 
puddled iron which are coDeoled together to form a puddle ball are more or 
less oxidized on their exterior surfaces, and are otherwise coated or mixed 
with scoria and other extraneous matters. In the squeezing or rolling pro- 
cess which follows, a tai^ proportion of these extraneous matters are drivea 
out, but BO much of them is often retdned as to prevent an equal and perfect 
union of tlie surfaces of all the numerous pieoes of which the mass of iron is 
composed. In the operation of rolling, a considerable elongation of the metal 
takes place, and consequently those pads of the iron which are prevented from 
unitjng by the scoria, oxide, or other matters, are also much elongated, (bnu- 
ing what are called Saws or sand cracks, and giving a more or less detached 
or fbebly coherent lamellar texture to those parts of the iron. The rolling or 
heavy wheels over such a material, tends to eloagato the upper stratum, 
which ulttmatoly becomes loosened and detached from the gener^ body of the 
rail, and which defect is augmented by the soft and malleable condition com- 
mon to iron that is enOrely deprived of its carbon. Ur. H. Bessemer, of Lon- 
don, proposes to lessen or remove these defects, and produce, as nearly as may 
be, a homogeneous mass of metal, free from the admixture of oxide, scoria, 
Ac, and at the same time combined with as much carbon as will give it- 
greater hardness and power to remst the laminating action of the wheels whidi 
pass over it In practice, refined iron is put into the ordinary puddling fiir- 
nace, where it is at first treated in the nsual way, being raked aljout until it 
has thrown off the greater part of its carbon ; but care should be taken not to 
carry this progeaa of decarboniiation too far; abootl per cent, of carbon should 
be retained. A knowledge cf the most advantageous pcint to leave off the 
puddling operation will b« readily acqnind hi practice, a good test to the work- 
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men bMi^ the ladlit? with which the metal will iUse in tl e succeeding opera- 
tion. The metal having been brought U>- the deeired poin', of decarboniiation, 
ia raited out of the puddling furnace aad allowed to 4fo\ ; these products may 
be mixed in large quantities to equalize the quality, or it may be drawn into 
tie fire clay onidbles, airanged in liimaces such aa are now commonly em- 
ployed for meltjng steel ; a little charcoal, or other carbonaceous matter, \b to 
be tlirown into the crucibles among the pieces of metal, which will assist in 
reduciog the oxide Cbrmed by the previous operation. The Ores in Uie .melt- 
ing fluTiaces are to be kept up vigorously nntil the complete fuMon of the metal 
takes place ; it ia then to be poured in a fluid state into iron ingot moulds, 
placed vertically, or nearly bo, with open tops, the shape of the mould being 
such as Ui give tte ingot of cast steel more or less the intended Ibrm of the 
rail ; the ingot being, however, much more tnasaiTe, in order that it ma; aftor- 
warda be reduced in tliickness and increaaed in length, by rolling, hi a similar 
manner to that already practised in rolling railway bars loimod of malleable 
iron. The raw ends of the steel bars may be cut off and remelted by mijring 
them with Iresh portions of the metal from the paddling flimace. The combi- 
naUon of such a quantity of carbon with Uie iron as to constitute steel w31 
greatly increase its power of resisting the laminatmg action of the engine and 
carriage wbeel^ and at the same tune add to its stiObees aod cohesive strength, 
as compared with malleable iron rails of the same sectional area. In carrymg 
out a second modified process, the puddhng operation is coatinned until the 
carbon is dissipated as &r as practicable, the iron being reduced to a dry and 
powdery state, when it is io be raked out of the puddling furnace, and after- 
wards converted into steel by cementation with powdered charcoal m close 
Teasels, after the manner employed in the malting of blister steel, or, by pre- 
ference, by a continuous operation in vertical retorts. In lieu of the puddled 
iron, small pieces of scrap iron may be used alone, or mixed with a portion of 
puddled iron, and then converted into steel by cementation with cbar- 
OoaL 

BOI.LINa RAILBOAS RAItfi. 

An invenKon by Mr. John W. Brown, of Uount Say^ie, Md., has tbr its 
object the rolling of tlie rwls into such forms successively as to cause all parta 
of the rail to be submitted, in the rolling pivxSess, to a uniform degree of 
drawing and compression, thereby preventing the separation of the head and 
flange, malting all parts of the rail of equal densitry, tc It enables rails to be 
made perfectly sound with crystalline iron in the heads, which is far superior 
to fibrous iron, as the latter laminates or peels oS) as many of our readers will 
doubtless have noticed on roads that have been in use for some time. 

The present improvement oonsieta in forming a groove or cavity along the 
ocDb« of the base of Uie rail after the reduction to (brm the head has been, to 
* certain extent, effected by the rollers, but belbre the further reduction to 
farm tbe uedc is conuoeQced. By the subsequent operation of the rolls Uie 
middle of tiia bar is reduced, to fiura the neck which brii^ the rail nearly to 
the pn^ier ^uqie, drives tt« metal towud« the base, and fill* the cavi^ in the 
~bMeb«(bi«in 
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niPBOTED CONSTBUCnON OF GIRDBBS, AXLES, AND SHAPKt. 

A patent baa been taken ont in Eagland b; Mr. Jameo Feotoa for a mode 
of manulacturiiig axles, pistoo rods, and shafts, girders, and other like ftrticlea, 
by rolling up or coilipg a plate of iroQ, of any required thiekQees and size, into 
a compact roll or coil ; next bringing it to a nelding heat in a auitabla rumace, 
aod then drawing it to (he required shape under a hammer ; or by passing it, 
when at a welding heat, through a pair of rolls. The welding may be carried 
completely through or only partially, say hal^ through the mass ; if the latter, 
a compound axle or other article will thua be formed, neither solid nor hollow, 
which it will be nearly impossible lo break. The mode of operating is as fol- 
lows: — A plate or iron is prepared, of a suitable longth, nddtb, and thickness 
to Ibrm a compact roll or coil, containing sufficient metal for the production of 
the intended axle or otfaer article. The thickness, and consequently the other 
dimensions of the plate, will depend upon the quality of the iron employed 
- This plate is heated to a red heat (when DeedAil), and two or more workmen 
with tonga or pincers, turn up one of the edges; hammermen then bend down 
this turned op edge on to the side of the plate, so as to form the commencement 
of a roll or coil ; after which the operation is continued in the same mann^' 
until the whole of the plate has been rolled up ; and it may theii be passed 
through a pair of rolls, if considered necessary, A compact roll or coil of 
metal being thus produced, it is heated to a welding heat in an air or other 
suitable fiunace, and then welded and drawn down under a hammer to the 
required form. The welding and shaping of the axle or other article may also 
be performed by passing the roll of metal, when at the welding heat, between 
a p^r of roUers, having sets of groovea of gradually decreasing diameter, in 
the manner commonly practised when rolling bars and rods of iron ; or the roll 
or coil may be submitted first to a hammermg process, and then passed 
between grooved rollers until it is reduced to the required shape. The plate 
of iian employed lor Ibrming a coil or roll which is to be mannfkctuted into an 
axle or other like article, may be a compound one — that ia, it may be com- 
posed of iron of different qualities, and in this (sse the plate should be so rolled 
up as to bring the iron of superior quality at theoutersoriaee. In some cases, 
also, a small solid or hollow core or centre may be employed, and the plate of 
iron may be coiled around it, until a mass has been produced of sufBcdont sise 
for the production of the intended axle or other light article. The process of 
manufacture is then concluded as above directed. 

PEESIiNT ANNUAL PEODtrCTIOM OF lEON. 

Mr. Hewitt of New ToA, in a paper recently presented to the Qeogrephi- 
cal and Statistical Society, fuiiuahed the following memoranda respecting the 
production and manti&cture of iron. Cast iron can only be traced back to 
the 18th century. Promusly, the ore and charcoal were placed in alter- 
nate layers in a rude oven, and there smelted by a blast injected by a 
bellows worked by hand. Even so late as 1740, the total annual product of 
England was but 1T,3G0 tons, made by 69 fiimaces at the rate of 3M ton* 
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per Bimuia to each fumsce — say one ton per Cum^ce Ibr each wodcii^ day. 
Mr. Hewitt eetimates the eoUre aimuaJ product of Europe at tbat time at 
100,000 toca, 60,000 of nbiob were made in Sweden and Kuesia, and one 
half of this exported to Eoglaad. Tbe total consumpUon of iron in England 
at that day (only 116 yeara ago, or eiiice the birtli of eome pereona yet living) 
waa not Id pounds per head per annum , and tbaC of all Europe but fwo 
pounds per bead. The whole humaa race did not then aanuall; require or 
produce so much as ona potuid of iron per head. Now Mr. Hewitt producea 
data showing an annual production ofneventeen pounds per bead for the whole 
humaa liuaily, or aeven millloDa of tODB in the aggregate, of which Great 
Britain producea rather more than one-bal£ and conaumea at leaat oDe-fomib. 
Tbe total product of 1866 is estimated by Ur. H. from imperfect data oa 
foUowa: — 
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Asia, Africa, and America outade of the United States, may possibly r^se 
this aggregate to 7,000,000 tooa. 

TheannualproductionandconsumptJODoftbeaevendoountriea is estimated 
as foUowa; 
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The intimate relations of iron to industrial progress and efficiency, as 
exhibited by thia table, need here only be suggested. 

Iron is now relaHvely one of the cheapest of metals, costing from about a 
cent a pound in Ha crudest and lowest state (pig), at the points of its cheapest 
production, up to five or aix cents per pound for ita purest and rarest qualitiea. 
In ita refined and carbonized form of aleel, it was not long since worth 
twenty -five cents per pound at retail in thia countiy ; but the cost of tbe 
steel maMng processes bos been rapidly reduced by recent discoveries and 
improvements, until steel is hardly double the value of Uie better quohtjea of 
iron. New steel muring processes — several of them originating in this 
countiy — have recently been patented and are now being reduced to practice, 
by which it is beheved that the price of steel will be still fiuther reduced 
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and the qualities essentially improved. How tmy one of tliese processes maj 
succeed, we know not ; but there is greet inlierent probability that bar iron 
Tnny within a lifetime be converted into ateel at least as cheap!;, pound for 
poi]nd, aa pig ia now traoaTormed into tfsi. 

Unless we are greatly miainibrmed, the ditGculties imder which the mann- 
bctnre of steel laboni in our country, sriae entirely Ihim the amall scale on 
whicb it baa so fer been conducted The Bngliah steel worira, although, we 
believe, possessing to a great extent a monopoly of the famous Danamora,' 
Iron, are able to oonunand the market only by the auperior uniibnnity of the 
product, and not by any actual superiority in the metal ^len properly car- 
bonized. In tbe cast steel, Ibr example, each bar, aa broken and mixed ia 
England, is rapidly assorted into several varieties, some of which are finally 
made into different qualities of steel, or if not, are eompeDed to undergo 
somewhat different processes in the manufacture. The American Works, on 
the contrary, too often adopt the temporary system of waiting for an order 
and then carlionizii^ as well as may be and mining all tn^tber — a process 
which cannot produce as uniform results. Different bats of iron even from 
the same bloom will become steeliGed in different d^rees, but it is easy to 
see that all the lack of uniformity ever charged upon the American article 
springs directly from the moderate scale on which the business ia conducted, 
and this ^fain from a feeling of insecurity and uncertain^ in the protection. 
The great fact established beyond a doubt that we have the materials and 
the skill, a settled feeling that the dnties on iron and steel are not to be 
meddled with, and giant establishments may be expected gradually to develop 
themselves, which would soon put the business beyond lie fear of foreign 
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At a time when so much competition is springii^ np in the iron and hard- 
ware as well aa most other trades, it is important that every hhit that science 
affords fbr the improved manu&cture of such goods should be regarded with 
every rttention. The truth is bow rapidly gaining ground that wherorSr 
mechanical strength is desired, an alloy ia preferred to a pure metaL One of 
the .greatest obstructions to the mechanical value of iron is its tendency to 
ciyatallize. Whether the article be a monster gun or a ship's cable, the 
raault is the same. One would have thought that the success of Mr. Mantz's 
*' yellow sheathing" which has for ever auperseded pure copper for shippiug 
purposes, would have turned the attention of the manufacturers of iron and 
iron goods iolo the direction to which we point; but much movement has not 
yet been made by them towards that pohit Now, the tendency of iron to 
ciystallize, there ia no question, may be prevented by the admixture of other 
metals. In almost every direction "Nature has placed certain metallic 
masses, to which the name ' meteoric iron' has been given, on the suppoation 
tiiat these masses have feUen fhim the atmosphere." The composition of 
meteoric iron, wherever tbund, is chieBy of iron and nickel, th^ latter varying 
from two to ten per centL, with small quantities of cobalt and {it is said) 
chrofninm. Science has made artiflcis] meteoric iron, and it has been tested. 
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Its qniJitiea liitve proved ideaticat with those of the native compound. In 
addition it ia more ductile and haa more lenadty than pure iron, and is not » 
liable to rust or oxidize. Fosses^g such ([aaJities, meteoric iron is certain to 
become a branch of national induBtr7. A mixture of ninety-eight parts of 
iron and two of nickel haa all the peculiaritiea of best meteoric iron. -A few 
years ago an ore of aulphuret of nickel, devoid of arsenic, was found in 
Inverary, in Scotland, and bj ila means meteoric iron has been made of the 
best quality. — L/mdon Engineer. 

It ia stated, as a curious fhct m the iron manuacture, that within the last 
tivelve or fifteen years cast'iron oontracts less by one-half than it did for- 
merly. Experts are disposed to attribute this to a difference in tJie mode of 
manu&ctnring iron employed in the present day ftom that which (brmerly 
^^vailed. — EUtor. 

PBESiorr posmos of ma iboh uanufactubb. 

From a paper recently read before the Society of Arts, by Mr. J. E. Black- 
well, "On the present position of the iron manufiicture," we derive the fol- 
lowing extracts : 

Hi. Blackwell sets the total annual production of pig or crude iron at 
6,000,000 tona^ of which Qreat Britain produces 3,000,000, France 7CiO,000, 
the United States 750,000, Prassia 300,000, Austria 260,000, Belpum 200,000, 
Bussia 200,000, Sweden 150,000, the smaller German States 100,000, and 
. other countries 300,000. 

Hi. Blackwell thinks that in Great Britain the moat favorable locali^ea 
for the iron industry are aJready fully occnpied, but that In Ireland there 
eiM immenae deposits of day carbonate of excellent quality, which are now 
entirely unworked, and he auggesta it as a veiy important subject for inquiiy 
whether the immense resources of v^;etable fhel hi the fbrm of peat with 
which Ireland abounds, might not be advantageously applied to the produc- 
tion of filtrate iron from them. He enforces this auggestion by stating that 
pig mm is smelted with carbonized peat in Bohemia. 

The iron produced in France is smelted in nearly equal proportion with 
coke and charcoal ; that a large proportion of the charcoal pig iron ia ^bse- 
quenlly converted into bar iron s<dely with charcoal ; and that the chucoal 
pig iron ia lor the moat part made in close proximity to aome of the most 
important coal Belds in France, This latter consideration points, in Mr. 
Blackwell's opinion, to an early transformation in the French iron industry. 
From the limited extent of Belgium he anticipates that the pioduction of iron 
will remain nearly statdooary tbero ; whereas in Prusaia he states that it is 
rapidly increasing, the chief obstacles being the nature of her widely spread, 
111 connected territories, and the want of fecilities of intercommunication and 
of access to markets. The latter class of drawbacks he notices as restricting 
the pTOductiOQ in Styria, Garinthia, and Bohemia: and from similar causes, 
and the absence of miners f^ol, he anticipates -that the iron manuhcture in 
Russia and Sweden — neither of which oountries possesses mineral fiiel con- 
veniently situated — will long remain comparatively stationary. 

The iron indusb; of the United States is already highly important, and 



Id AMMCAL OF eUUENTUTlO DISOOVEBT. 

capable of great extemdou, wMch must in a great degree be determiDSd bj 
the BTaiiable meuiB of transport, and the ladlily with which the ore can b« 
brought in proximitj with the fUeL 

He next proceeds to an examination of the various processes adopted in 
the maDU&ctare of iron and to their aosceptibility of improrement. Ur- 
Bladcwell says that the differeQces In chemical natiureoftbevariouB elements 
fbnning, on the one hand vegetable, and on the other mineral fuel, are only 
in d^ree, and not in kind, except in so far as r^»rds the oomposition of the 
earthy reddnum of ashes left alter the volamization of the other elements. It 
maj therefore be in the difTerent nature of tJie substances preeent in the aabes 
of wood and of coal that we must seek fbr the explanation of the causea 
which produce such a widelj (Afferent quality in iron emelted with tlieee two. 
Bpecies of theL He consid^s t^t sufficient attention lias not been hitherto 
paid to this sulqect^ or to the mechanic^ operations by which a large part of 
the earthy impuritiea of all ooal sesma of a caking nature, might be separated 
from them befbre they are converted into ooke. Again, bo says that, not- 
withstanding the great estent to which raw coal and partially torrefied wood 
have been long used in the blast lumaces both in England and abroad, on a 
careful consideration of the process to which both coal and wood must be 
subjected before the carbon they contain can be utilized in the reactions of 
the furnace, it appears that their carbonizatign may be effected with most 
economy, and that the quality of the charood or coke which results from this 
process will be best, when effected in close ovens prior to the introduction of 
the fuel into the blast tiimaces, and not within the furnace itsell After 
pointing out the source c^ Bome of the losses sustuned by iron masters in 
England and in South Wales, eapedally from imperfect smelting, he remaiks 
that much controversy has token place with respect tfl the difference in 
quality supposed to eiust between pig iron smelted with cold and with hot 
blast. It was generally con^dered that the pig iron smelted with hot was 
inferior in quality to that produced with cold air, but he liad attributed this 
impres^on to ignorancoof the &cts of the case. Furnaces blown with heei«d 
ur exerted BO great a reducing power, that refractory ores calculated to pro- 
duce inferior iron were now easily smelted, and thus had arisen the opinion 
alluded to. At the same time, he admitted that the more elevated tempera- 
ture of the hot blast tumace had a tendency in a slight degree t« increase the 
quantity of sihcium and other cognate metals which formed dloya with pig 
iron in the smelting process. 

In Q-eating of the operationa for converting carbonized crude iron into 
malleable, be mentioned that at several works on tbe Continent the attempt 
to arrest the process of decarburaUon in the puddling or boiling Aimace at 
that point at which the conversion has proceeded bo far as to leave the iron 
in the state of steel or subcarburet, was tielieved to have been snccesstiil, and 
that a valuable natural or puddled steel, not requiric^ cementation belbra 
conversion into refined cast or steel, had been the result He dted as a proof 
of the thultiness of the present mode of operating, that in some of the largest 
iron making districts of Great Britain, the producUon of one Ion of inferior 
wrought iron was only obtained by tbe consumption of one and one half tons 
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of pig iron. The laude iroa from whidi wrongliC iroii of the best qualitf is 
produced, is that possesEung a madium degree of carburation, UBoallj termed 
grey pig iron, while iron which posseasea an inferior degree of Suidi^, is 
what ia genera]]/ used for the maau&cture of wrought iron, especially ffhen 
the converaiou is eOected hj the ^ng]e operation of boiling in the puddling 
fumace ; but it is oiwaja more impure than grey, and does not produce the 
beat wrought iron. In those countries where (he pig iron is smelted with 
ciiarcoal, and whwe co^ is available fbr conversion into malleable iron, the char- 
coal reiiaMy is geoeraliy abandoned for the puddling furnace, it bemg found 
that the quality of the iron ia Buffidentl; insured bf its prerions treatment. 
In Great Britain, where the smiting process is aJmoat ezcluatvely conducted 
with coal or coke, nearly the aame result ia obtained with refference tc the 
quahty of the bar iron produced by the treatment of .Qie pig iron in the char- 
coal re&neiy with cbaicoal; it therelbrs becomes an important subject for 
investigation, to ascertain what are the precise causes to which this ameliora- 
tion of quality from the uae of vegetable fuel is doe, when used in the treat- 
ment of iron in processes which bare no aaal<%y to each other. He con^dera 
that the drcumatancea of the two cases point to the possibility, that the 
ehminated effect ezerdsed as fluxes in both instances by the ashes of the 
vegetable fael employed, may have some influence in prododng this improve- 
ment in quality, and that, should auch be the case, we may replace charcoal 
as fUel with advantage by artificial Huiea produdng ao equivalent effect 
The charcoal refinery in general uae in those eonntries where mineral ftiel 
is not accesdble for the conversion of crude into malleable iron, is atill 
eiteuKvely employed in Great Britain, when it is desirable to produce iron 
. of the beat quaUty. Ur. Blackwell points out that gray pig iron amelted 
with coke may be converted into malleable iron by the boiling [aticeBS, there- 
by avoiding the serious waste from oiidaUon in the coke refinery, and it 
becomes important to inquire whether any ameUorations can be introduced 
which would enable it to be more universally adopted than it hitherto has 
been. He remarked, however, in general terms, that (he principal mechanical 
agents in these operaUons are (he hammer and the rolls, and that it is by a 
proper comltuuition of both that all the reqoistle qualitiea of well manu- 
factured iron can be obtained. He observed that in England latterly, there 
bad been a tendency to supersede the use of the hammer by that of the rolls, 
not only in small ^zes, where the immense command of power rendered it 
practicable to do ao, but in larger sizes also aa, for instance, tails, large bars, 
plates, and thick sheet iron, -where it was not practicable, if aoundness was 
to be secured. 

TEST OF STEEL JIAinjFACTL'BEB. 
A correspondent of the Journal of the Sodety of Arts (London) publishes 
the following method of testing the quality of steel by means of nitric acid. " I 
first csrefiilly clean the articlea from all grease with a little turpentine, as 
grease reusts the action of add on metals, and tiien immerse about two 
inches of their length in acid, which should be sUghtly warmed, as it 'bites' 
better when teiud. If the add be t«o strong, its bitiiig will be rather slow, 
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in wbicli case a little 'nater csji be added. Aiter they haTs been Id the add 
about tea minutes, the acid will be found to have penetrated b> nearlj the aix- 
leeDth of an inch, according ea the steel is good, bad, or iudiOereai They 
should be then taken out, and careliillj immeised in water, to stop the action , 
of the acid, and then examined as to Che qnancit; of carbon each oontains, 
which should be duly notified — a aufQident quantity will be left on the etched 
Eteel for this purpose — the carbon undei^ing no cbange fti>m the acUon of 
the acid. I would thon rinse and diy them ; after this they can be safely 
ezamiaed ; the foults of each will be pltunly palpable. The best will be 
evenly etdied, and dark in color, from the exposure of the carbon. Tbe next 
will be more uneven in surface^ with more or lees of carbon, according to its 
manulacture. The next and worst will be rougher still, scabby, roi^ti, or 
rotten, as the case may be. If one should be found te be iron, it will be 
deeper etehed, whitisii colored, and stringy in the grun. These are a few 
of tbe distinguiahing peculiarities which the acid brings to light By this 
process all the properties of steel or bou are exposed. If the steel be 'burn- 
ed,' one or two minutes' immeiaon will be suffldent to detect it, — its surthc« 
will be etched hi lines considerably apart, corrMponding to tbe patched sui&ce 
which the steel ezhibita previous to polisbing." 

Fuicbsseis of either iron or steel in laige quantidea should invariably use 
it, as no imposition can be exercised without detection. Critical expedients 
for det«ctmg the quahties of metal are rather numerous — as weight, for 
instance. No two pieces of metal of exactly equal bulk, if of different quali- 
ties, are of Uie same weight, ka 

By the acid proceea, it will be seen that either natural or cemented steel 
can be advantageously subjected to this t«st in its manuiacture. The process 
d decarbonizatjon in the former, and of carbonization in the latter case, instead 
of being leA:, as is now done, to the doubtful Hldll of the workman, can be 
subjected to the unerring test of the acid. The monu&cturer of steel migbt 
get a scale of qualities whieh have been subjected to this test, marked Nos. 1, 
S, Ac., with such remarlts to each piece as may be a guide to the workman — 
as to the time in its manufhcture, tbe quantity of carlxut fotmd, and foreign 
matter introduced, Ac Sutji remarks, with the decided peculiarities of eadi 
quality of metal, will bo a guide to any intelligent workman. 



L WASTB OF mOS ON A FABM ? 
The London Hark Lane Bipreat publishes the tbllowiog communication 
ftom an eminent English ironmaster and agriculturist, in answer to the 
question, " What is the annual waste of iron per acre in the aiUivation of 
lartdt" — the answer behig based upon the carefiileiamhiation of the accounts 
ofa farm hi Bedfordshire, England. The fhrm con^sts of 380 acres of arable 
land and 130 acrea of meadow or permanent grass. The tbllowing is the list 
of tlie implements employed upon it : — 

t Iron pIonglM 1 Keaplng muhlDe 

I Bldging do. 9 Horw buei 

1 DoabtolUrrowdo. 10 Cvti 

1 Btoid aliu* do. 1 'WiggoE ud I na 
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1 Combined Uir«imDf mi 
1 LlsHcd min 



1 Liquid drill a WlDDDWlDl 

1 TdidIp drill I Com blora 

1 Onu wed drill 1 Bul<r tu 

1 Liquid miman art * Tanlp ootttn Md pnlpan 

1 'Water ouC 10 Iron tntnght 

t Liquid msDDre pomp Bbepberd'a Held baoM 

1 WelglilDg mBchinB sod welgbts Bbeep noki ud erib« 

I Horse nke Hud UoK obilnl, Ao. 

Tlie estimated weight of iroD in these implemonta is 20 tons, and to it there 
may be added at leaat 4 tons for iroa work in Hnm buildiags, gates, Jtc. The 
estimated annual conaumptioa ofiioD in ordor to keep these implemeuta good 
is about 61 cwt., or rather more, per annum of wrouglil iron, and 7 cwt of 
cast iron. The number of horses kept is 14; each of them on an average 
uses 32 shoes per annum, weighing about 3 lbs. each of them ; about ODe- 
eighth are lost, and the average weight of the old shoee worked Up ia about J lb. 
each. From these data it is calculated that ueart; 61 cwt. of wrought iron 
are auDuall; used in horse shoes alone. This mokes the total cooaump- 
tion of wrought iron 12 cwt., and of cast iron 7 cwt. per annual. We are not 
informed as to the quality of the soQ — the number of horses would lead one 

Ciuppose it heavy — but from their l>eing spoken of as " pairs," and from the 
of double fhrrow ploughs, we suppose it to be light, and the Istter is more 
probably the case. 

On this tarm in Bedfordshire it appears that on 460 acree there is a con- 
sumption of rather more than 4 lbs. of h^)n per acre per annum. It must 
be remembered, however, that the relative proportions of arable and pasture 
on this larm are not tliose which obtain over the country generally, and that 
the stock of iron implemeota upon this farm very far eieeeds the qoMitity 
generally in use. Oa both these grounds we have little doabt that in this 
experience there is nearly double the consumption of iron which generally 
obtains per acre; and, therefore, that this, over the country generally, ought 
to be assumed rather as being between S and 3 lbs. per acre yearly than 
aa between i and 6. 

ON THE tmLIZATION OF CAST IBON TUHNTNGS. 
It IB common to consider the fine turnings, clippings, and Slings of iron 
nearly or quite valueless, on account of their disposition to blow up the 
chimney or stick and clog the draught, on attempting Co remelt them ; but 
two methods have been lately invented, either of which renders it perfectly 
practicable to remelt these particles, even it, as usual, there are considerable ' 
quantities of wrought iron and dirt intermingled. The Qrst is hy Hi. Abiel 
Pavey, of Lowell, and consists in providing a lot of cheap hollow castings, of 
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anj conTenient rorm, and filling them with the fine pEurticlet and pladng fliem 
in the furnace, where the whole melta together. The second is by Mr. Edward 
Lyon, of New York, and consista in merelj piling the fine particlea ia a com- 
pact mass as Desj as possible to the centre of eadi charge, bo that tiie draught 
may rise freely through the coal around it Both methods are eucceesful in 
practice, and patents, we heUeve, are granted or pending for each. The 
latter anil obTJoaaly cheaper meliod is probably somewhat more wasteful of 
the metal than the fbrmer, but tbe material ia cheap, and the Lyon process 
may be generally preferred. Turnings are rolued, at many shops, at only 
$4 or $5 per too, while p^ iron of the same kind ia worth |30. 

Id this comiexion we would not[ce a well fouiided prejudice which is 
beginning to prevail ^;ainst the use of scrap iron for the cODStruction of axles, 
shaAa, to. Scrap iron has been generally well worked over, and is in that 
respect superior to that just Irom the puddling furnace, but the unequal cha- 
racter of the fragments, causing some to bum before others are soft enough 
to weld, induces, in many esses, the most fatal accideuts by failure, where it 
could not bj any care have been anUcipated. Good American iron — which, 
by the way, ia aomewhat soHer and considerably stronger and toi^her than 
English — well worked over by repeated rolling and piling, is, without doubt, 
the most reliable material Scmp ia liable to cont^n all manner of faults, and 
is notoriously too unequal in texture to bear case hardening without warping. 

Sfe^ Castings. — The well known establishment ofKaylorAiGo., at Sheffield, 
England, is now producing " cast steel fbrginga" of large size by a new pro- 
cess of casting tbe fluid metal in sand somewhat like cast iron. The product 
is reported iu The Glaigoui Praciicol Mecliaaics^ Joanuil as a new material 
stronger and sounder than perfect wrought iron, and free from the imperfec-Q 
tions to which heavy masses of the latter are often subject It would seem 
to be a great desideratum for steamship shatte and tbe hke. - 

lUPBOTSD CBAI^ MAEINQ HA CHIMB. 
An ingenious machine tbr the manufacture of chains, has recently been 
invented by Edward Weisenbom, of New York Citj. The chain made by 
this machine is not like that in common use, but is of a peculiar kmd, whidi 
may be caUed " double link cham;" it is made, not of paiis of links, but 
strictly of double ii"i"', each conmsting of only one piece of metaL The 
links are fi^goted and welded before being put into the chain, and to 
make them mclose each other, only require to be bent It is in a great 
measure owing to the manner of making tbe links which givee the chain tbe 
superiority which it is claimed to possess over the common kind of chain. 
TUs machine performs tbe whole of the process of makii^ this chain from the 
fbrging of the links to putting them together. The first operation which 
takes place at one end of the machine, is that of winding up a small piece of 
small flat iron rod till it forms a coil of several thicknesses of metal. This 
coil is taken to a proper fire and heated to a welding heat, and then put in 
another part of the machine, by which it is welded into a ring wbic^ is 
equally strong at all points. From tbe last named part of the machine tbe 
tinK ii taken by automatic devices to another part, where it is dongatad in 
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one direction utd closed in a direction at right toglea to il^ till it forms a link 
'wliich resembles the ^;ure 8, except that the two aides do not cross in the 
middle. It is then taken bj other devices and bent at the middle of ila lengtli, 
and then, hj hand, put tbroi^h another link and placed in another part of the 
machine, by-which its looped extremittea are drawn close together, which 
finishes iL The next link passing through these looped ends eecures tiiem, and 
thus the chain is formed. All the operations are performed with great rapidity. 

HARDENING CAST bTUHl, POR CUTTING. 
Kieser, of Issy, in Switzerland, prepares admirable hardened razors, pen- 
knives, tc, from English caat atael, by plunging the btadee at a dark cherry 
red heat into abatbioadeof fourteen parts by measure, of yellow rosin in fine 
powder, two parts of fieh oil, and one part hot molt«n tallow ; they are then 
allowed to cool perfectly, and, without wiping them, are reheated to a low red 
heat and immeiscd in water, in the usual way of tempering such articles. 
The edge of the blade treated in this manner is swd to be very fine, and the 
hardenmg more uniformly done than by any other process. 

lEON CHURCHES. 
Hi, Skidmoie, a gentleman nho is celebrated in England for the eztrenie 
beauty and excellence of his ecclesiastical metal works in the Medieval s^Ie, 
has excited considerable interest by a proposal to erect churcbea of iroa 
instead of stone. In the course of a recent address be says ; — " I will under- 
talce to make a cborch capable of holding eight hundred, with enrichment 
equal to a church costiDg, in stone, £7,000, for one-third less than this 
amount. If iron is to be considered a material of our ago and locality — and 
to be used aa our forefathers used every material of their day, giving it its 
natural espresaon, adding art and beauty to the constructive form, it would 
be onlike their actions and unworthy of ouraelvea to use a new^ — for, consider- 
ing tlie bdhtj of ita producUon in Uiis day, and its great and extended use, 
it nuf tairly be ranked as a new — material, only as a cheap expedient, 
instead of giving to it tbat development in Christian art of which it is so 
cspabl«. The interior would afford ample scope for carrying out that floral 
treatm^t so much used in the Iburtecnth century. The iron also would 
requirs oozing with pigments to preserve its surfiice, and would form a ready 
means of illumination ; the renewed use of crystals and gems, as m ancient 
metal mirk; the use of enamels would present fitdlities which permit to a 
greater extent even than in ancient work ; the covering of the wall surlacea 
with tapeetiy having historical subjects, reredoe of brass, or silver and brass 
combined, are also objects to be aimed at." It is thought that by a liberal 
<IM of crockets and Gnials, executed in sheet or wrought iron, properly 
foliated, the great objection which lias been urged against the use of cast 
iron for structural purposes can lie avoided, namdy, the expense of patterns 
which necessarily involved endless repetition, and therobj to a certain extent 
either ignored or limited the exerrase of the ideal (acuity. The moiidings 
may be cast, but they can also be rolled with due attention to their relief and 
4* 
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projection, and fitted together in parta. Ruating coo be prevented by the 
use of the new metal ahiminum as a ooating, and tbia procees, if not too 
costly, would be &i more eSectlTe even than galvaniziDg, By the electro- 
depoait process the spire might be pit upon its entire sur&ce. 

EU-ITHOEP'S lEOH PATSaCBNT. 

This fonn of parement, aaid to be the best yet bronght out, is made of a 
aeries of groined arches, alternating in position in each ac^foioiug tow, to 
make a surer foothold for horaes travelling over it, and to prevent tbe wheel 
of a vehide from jamming in it. The blocka are kept in place by a Sanged 
projection catchii^ over one block and under tbe next, bo that when once 
properly placed, there is no chance of their being disturbed by the travel upon 
them, while they can be readily taken up and replaced when required. 

IMPEOVKMEfNT IN THB KANUFAffTURB OF GUNPOWDHK, 

E. Hall, of DaitTord, England, bas obtained a patent Ibr au improved 
method of spriokliDg the gunpowder materials white under the milling pro- 
cess. Under tbe old system of wetdng with a waterii^ pot, the distribution 
of the water was not uniform, and the powder was not properly damped. Mr. 
Hall's apparatus coosista of a pump, which slowly conveya water to a cistern 
above each mill, and having a series of sprinkling pipes, connected with an 
index nicely adjusted, and a stop cock to take off the supply while one is 
being taken olf and another put ou. ' 

Mr. Hem7 Drayson, of EngUnd, has patented an improvement in tbe 
manufacture of gunpowder, which consists in dissolving the saltpetre used in 
its manufacture, and combining tbe solution with the charcoal and sulphur, 
and then grinding the mixed ingri;dients under the mm , in place pf grinding 
nndissolved saltpetre with the other ingredients. For this purpose, the salt- 
petre, having been dissolved by heat in as litUe water as may be, the charcoal 
and aulphur in a pulverized state are immediately and. intimately mixed 
therewith. The mixed materials are then groond under the mill, until lie 
combination of them bas become sufficiently intimate, and the manufacture is 
then completed in tbe ordinary manner. The saltpetre is dissolved in about 
half its weight of water, and the temperature of the solution raised to the 
boUing point, but the inventor does not conQne bimself to this particnlar 
temperature or proportion of water. It is preferred to employ saltpetre that 
has not been melted, but only purified and cryatalliaed. The reqilisite process 
of milling may be shortened by flrat artificially drying oflT part of the moisture 
In the mixed materiala. 

IS DBT EKODGH TO 



The JberjBsj- Baiaeiiwis states that the Administration of Jails at Geneva, 
•iter a eareftil examination of the subject, estabU^ee the foUowing rules: — 

I. In ihe newly erected building, sundry rooms, apparently ihf most dij, 
and sundry othei^ ^iparently the most humid, are to be selected. 
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9. &i the nfflghborhood of the new house, sereral rooms are selected, whidi 
have been inhabited alreodf a cooaderable time, bd that the eanitaiy con- 
dition of tiie latter can be ascertained; after that, of their inhabitantg. In 
this BelectioD, care must be taken that among the inhabited rooma in which 
the ezperimenta are t« be made, there be both those wblcb are well ven- 
tilated, dry, and healthy, aa well as 80 badly ventilated, and eo damp, that 
the effects thereof be apparent on the inhabitants. 

3. Twenty or more rooms in tiie new house and in the neighlmrhood being 
thus selected, an equal quanti^ of reaaela of precisely the Bome capacity, 
form, and openii^ are Ailed tither with fresh-bomed quicklime, coming 
from the same >'!" and finely pulverized, or with sulphuric acid of com- 
merce ; fire hundred grains is about the right charge Tor a vessel, either for 
lime or for the acid ; but It is necessaiy, in either case, that the chaises be 
weighed with the most exact balance. 

4 The Tessels thus filled hare to be placed in all the selected rooms. 
Trustworthy persons have to care that said vessels be placed in the 
midst of the rooms, and that windows, chmmeys, and doors, be caretully 
dosed aa soon aa the vessels are thus placed. In rooms to be fiiniished 
with bedsteads close to the walls, the above veaaels are to be placed dose to 
such walls. 

6. Twenty-four hours after the eiaot moment of the location of the flral 
vessels, the removal of all the vessels is to take place in the veiy order of the 
location, and all of them are t« he transfeired into a room where each in Its 
turn is to be weighed. This is to obt^ the exact weight of each, twen^- 
four hours after its location. The weights at the moment of location, and 
those twenty-four hours after, are carefully recorded lor each vessel, each of 
them being marked witb a separate number corresponding with the number 
of Hie room in which it Was located. 

If the Dumbera recorded by this process be then examined, it will be tbund 
that the weight has increased ; and if then the amount of the increase In the 
rooms of the house newly built, be compared with the amount of the increase 
in the several rooms of the neighborhood, due ixinsideration taken of the 
sanitary condition of the latter, such comparison will indicate at once and 
with inMible security, whether any part of the new building, and whidi part, 
is dry enou^ to be used as a dwelling without danger to the inhabitants. 

IMPROTEUXNTS IH THE UANTTFACTimE OF MILtTABT nfPLB- 

UKNTB, &C. 

In the recent Crimean war, great difGcuIly was eTperienced by the English 
Ordnance Board, in transporting gunpowder to great distances m a dry con- 
dition. Some of the powder in the Crimea having become damp in its tjan^^ 
bad to be removed &om the barrels with pickaxes. The powder is now sent 
over in vulcanized canvas bags contained in barrels. The bags subsequently 
served many useliil purposes. 

Among other recent improvements in Military Science brought out in Ei^ 
land are the following: wooden barrack buildings are rendered Qre proo^ or 
Dearly so, by successive applications of soluble glass and lime wash. WuU 
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rifle bolleta are made by moulding, from perfect!; ptare,uidconsequentlyTer]r 
Boft lead, obtained by Pattdnson's proceas. A million and a half of these bul- 
lets may now be made per week by machinery. Shrapnel shell bullets are 
cast &tim an alloy of lead snd antimony. The crude aUoj is obtained Irom 
Hamburg, and is cheaper than either lead or antimony. The EngUsh mix 
chlorate of potash, the French nitrate of potash, with the fulminating mercuiy 
used fbr filling percus^n caps. The English caps are less liable to corrosion 
than are the French. The substitutloii, in the percussion cap department, of 
methylated spirit for pure spirit, has prevented that imbibition of alcohol by 
the work-people whidi it was fijrmerly impossible to prevent. English gun- 
powder is as a rule denser and more uniform in its composition and effects 
than foreign g;unpowder, and keeps much better. From the more porous con- 
dition of the foreign powder, the whole of the chai^ is invariably consumed ; 
whereas, with the English powder, portions of the uuconaumed charge &e- 
C|aentlj escape Irom the ^lertnre of the gun, and are occasionally blown back 
upon the gunners by the force of the wind. The Frencli method of purifymg 
nitre by washing has been aobstituled £br the English process of CTTStJUlizaUon 
and fusion, with great advantage. 

The subject of the recent applications of science to the art of war, is thus 
reviewed by a recent lecturer befbre the London EoyaJ Institution : — 

Infernal machines want but little to be brought to destractlve perfection. 
Incendiary and poisonous materials have been concocted with Satanic inge- 
nuity, and only not used because men hesitated to have recourse to such ter- 
rible instruments of killing. Gunpowder has undergone the ordeal of extended 
experiment with a view to its improvement ; it has received powerful pres- 
sure, and thus been rendered superior in its uniformity and power of resisting 
the effects of transport and of exposure to the atmosphere, although tbe softer 
powder used on the Continent is superior in an economic point of view, pro- 
vided it is required for rapid oonsampldon, and also for its greater inflamma- 
bility. New explosive materials have been introduced ; thus, fulminate of 
mercuij has been demonstrated to possess advantages over other detonating 
mixtures. Alcohol and metliylated spirits have Ijeen employed in large quan- 
tities for moistening highly combustible compositions. Besin, bituminous 
coal, pitch, boiled ml, Venice turpentine, ace, antimony, and coal tar naphtha 
have been employed or recommended as incendiary or smoke-producing 
agents. "In endeavoring to prepare a compound of the chlorate of cop- 
per with ammonia, as a material for a brillkmt purple fire, Mr. Nicholson 
obtained a beautifully crystalline compound of so powerfbUy explosive cha- 
racter tliat eveii its S3Tupy solution detonated sharply when struck with a 
hammer upon an anviL" 

Jmpriwemeni in Ote MaTOifacture of Gvtn Barrefa, — An English patent recently 
granted to Samuel Pearson, refers lo the manufacture of twisted barrels and 
pipes. According to the method of forming such barrels as now practjsed, a 
strip of metal is wound spirally round a centre, — the edges of the strip form- 
ing butt or scarf jomts^ which are found in practice to be faulty. Now this 
improvement consists in forming barrels and pipes of two T-shaped strips of 
metal, which are wound spirally round a centre ; tlie base of the T in one 
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atrip being placed neu-est the centre, while the apex or muTOW part of the 
npper T-sbaped piece is placed dowDwaida, or nearest the centre, wberebj 
the spaces between tbe first atrip will bo filled up, and after being rolled and 
welded in the usual manner, or oTberwiso finished, will form a perfectly tight 
and solid barrel or pipe. 

Improvemenis in Oie Matii^adwe of Ordnance ShfUa and other SoUow To- 
adt. — An inTention of EichMii Peters, London, oonajsts ia the employinentof 
a hallow mould, made in two or more parts, into which the metal or other 
material to be moulded, is poured through a pipe, which descends about 
midwa; into the mould, — and imparting to the mould, after a sufBcioot amount 
of metal or other aubatance in a fluid or a semi-fluid state has been poured 
therein, two centrifugal motious at right angles or nearly so to each other. 
The centrifugal force acting in all directions, distributes the contents of the 
mould evenly all round the inside thereof, while the internal pipe acts as a 
Tent Ibr the escape of air and gases, and prevents anj considerable quantity 
of material (If any) being forced therefrom. On stopping the two motions and 
opening the mould, the huUow article will drop out, perfectly formed. When 
making a shell, a ferrule, threaded on its inside, is set round the internal pipe, 
and being incorporated with the shell, it wiU be ready for receiving a fuse 
threaded with a corresponding screw. 

Vokanie Repeating Firearm. — There has lately been commenced in New 
Haven, on an extensive scaler the manufacture of a rifled arm, the joint inven- 
tioD of Messrs. Horace Smith and Daniel B. Wesson. As the novelty 
consists more in the ball than in the gun itseU, this may first be described. 
Jt is a complete cartridge, cased water tight in metal The ball is in the 
cylindro-conoidal or Wtrnk form, with a deep cavity in the backside in which 
is inserted both the powder and the percus^on cap. A coating of cork inter- 
venes between the cap and the thin metal which forms the outer covering, 
the sottuess and elasticity of which material removes all possibility of explod- 
ing the powder by any ordinajy violence. 

The rifle or pistol is provided with a thin case extending the whole length 
nnder the barrel This, by a simple movement, is filled with halls which are 
pressed backward by a ooiled spring. The barrel is open at each end, and is 
chambered somewhat larger at the breech to receive a ball easily. By a for- 
ward movement of a suitable lever just &ont of the tri^er, the breech pin is 
drawn directly backwards, and a ball is carried up and placed in line with the 
bore. Next, by drawing the same lever back to its original position, the 
breecb pin is forced to its place, driving the ball into the barrel, and at tho 
same time puncturing by a point on its end quite through both the metallic 
covering and the cork, and pressing furly upon the percussion portion of the 
inclosed cartridge. The gun is now loaded, and on pulling the trigger the 
hammer strikes fair npon the hinder end of the breech-pin and transmits a 
Bufflcient shock to dischai^ the piece. 

The movement of the lever described in charging the rifle also pushes back 
the hammer, or in other words cocks the gun, but in the smallest pistols it is 
found earner to place the thumb on the banuner and draw it back while some 
of the fingMs work tho lever beneath. The mechanism by wbidi the whole 
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Is accomplished is very ^mple and appareot]}' durable, tl 
breech-pin being; effected by a to^e joint which is so nearlj stro^ht at the 
time of tbe discbajge that the reaction produces little strain. The breech-pin 
fits verj tigbtl/, and it has been proved by trial that the presanre and inertia 
of the bammer alone will keep tbe breech-pia io place even if tbe Uig^s joint 
and all the other parts are removed. The penetratioa of the balls tbus con- 
structed and projected appears about equal to Qiose of the Uioi6 riBe, or ail 
tbat need be desired. Tbe balls axe prepared at a profit for $1 per hundred, 
and may be discharged at the rata of one per second. The rifles hold thirty 
and the smallest pistols seven balls each. 

Imprmiemait in Shot Gitua. — By Bucket and Dorsch, of Monroe, Mich. — 
This inveotioQ coosials in ^ving the barrel of the gun a slightly undulating 
Ibrm, lor the purpose of cauung all tbe shot to strike within a certiun drde, 
and prevent its indiscriminate scattering. The barrel is divided into an odd 
number of pajta, say five, seven, or nine, according to the length, the said 
parts being made altermtlfily of larger and smaller diameter. The parts next 
the breech and at the muzzle ore of the larger diameter, a:nd the iutervemng 
parts smaller and larger alternately, thus producing an undulating bore- 
Many experiments, we are told, have been made with shot guns of tbis con- 
struction, and tbe result in all cases is, tbat the shot fall within and evenly 
cover a certain sized circle, never scattering beyond. 

Ifem BaBel Machint. — Mr. Wtn. H. Ward, of Auburn, N. T., has recently 
invented a machine for manulacturing bullets fiom lead wire. The wire is 
coiled upon rests at tbe top of tbe machine, and suspended by means of arches, 
Qom which the lead is fed downwards into the machine, where it is measured 
and out off as required for each bullet, after which it is forced forward into dies, 
and formed into the desired shape by compres^on. It makea musket, rifle, 
and pistol, elongated, hollow, and conical expanaon bullets ; also round or 
shell balls all at the same time. At one comer it makes round balls, 
at another mu^st, at another rifle, at tbe other rifle and pistol elongated 
bullets— each comer being double, with two seta of dies and punches, which 
Ipves elgbt bullets to one revolution of the machine. The machhie is capable 
of being worked up to twenty-five tums in a minule, which is equal to SOO 
bullets per minut«, 13,000 per hour, or 120,000 per day. 

Improved Primer Jin- Fin Arms. — In this invention, by Lieut J. H, 
"Ward, U. 8. A, the perouaaion hammer is made hollow, and the priming 
paper rolled up and placed within. Whenever the hammer is cocked the 
paper is M out for a little distance, and then cut off and exploded on the 
nipple by the descent of the bammer. It is certain in its operation, and 
tbe mechanism is simple. Tbe improvement can be ^plied to all guns in 
use at a vpry small cost, without any alteration in the look part, the only 
change bemg m the fbrm of the hammer. 

Seeoa' Sreech Loadi^ Rifle. — In tliis Eugliah invention, a movable 
breech is employed, which is made to fit into tbe end of the rifle barrel, and 
is held in close contact with it by the lateral preeaure of a wedge piece, 
which is binged to the barrel and the lock fi'ame, and which drops between 
the end of the breech and a &lse breech. To charge the rifle, this wedge 
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piece is first withdnwn, and Uio breech slid back dear of the barrel into 
the space vacated bj the wedge piece. A small fir^^ lever at the sida 
slides back to the breech, which is then turned up and receives the charge ; 
then it is brought down ^un into line with the bairel, slid Ibnrarcl, and 
forced into positloa by the wedge piece described. The movable breech in 
tliis ri^ is a charge chamber, and appears to be a supptamentaiy device to 
Sharp's riOe. 

Monsler 0ua. — Messrs. Hoisfall, of Liverpool, England, have dming the 
past jear constructed and presented to the British Government, a piece of 
ordnance of most enormous dimensions. The process of fabricating this 
huge masa was very simple. Square slabs of metal, of about 3 feet long bj 
H broad, were welded tt^ther, and as layer after layer was added to the 
moss the slabs were reversed in various direotions, till the bulk presented to 
tl)a eye the appearance of a huge, solid lump of iron, slightly oonioal in form, 
IG feet long, 3 leet 10 inches diameter at the thick end, and tapering to about 
a feet 10 inches at the small or muzzle end. It then weighed nearly 36 tons. 
Great care was taken, and all that science could surest was brought to bear 
upon the ]H\>ceas of &brication, which lasted seven socoessive weeks, day and 
night; but the material was during that time regularly allowed to cool from 
Saturday night to Monday morning. Grest care was taken to prevent the 
mass from receiving the blows of the hammer, or percussloij from any other 
cause, wliile it was cold, or in a semi-heated state, in order to avoid the 
^aiut^ration known ki be produced in iron nbeu hammered cold. Forty 
men were at times employed upon it, and the hammer used weighed nine 
tons, striking at eveiy blow equal to a tbrce of twelve tons. 

Alter the maaa bad been roughly shaped, the process of baring was com- 
menced, the frrst bore being with an eleven-inch cat. The material proved 
to be all that could l>e wished — not the alight^ indication of crystallization, 
brittlsness, &a]t, or looseness of texture was manifested. There had not 
been the slightest imperfection in the forpng. It was neit bored with a 131 
inch out, and finallj with a 13'ineh — the distance bored being 13j feet. After 
this process, the piece was finished in the ordinary manner, though in 
superior style. The nett weight of thia piece of ordnance, after comple- 
tion, was 31 tons 18 cwt., having been diminished a Uttle over fbur tons 
hy turning and borii^. This was nsMly three times the weight of the 
great Stockton gon, which weighed 7 tons 171 ^^^ ^^ diameter at the 
breech is 44 indies; at the muzzle 37 inches; thickness of metal at the 
breech truta the bore to the outade, 161 inches; thickness at the muzzle 71 
inches. 

The gnn is discharged by means of a percussion hammer afOxed at the 
breech, and Boch is tiie macbineiy connected with the raising and lowering 
□f the instrument that a child might almost elevato it or depress it when in 
the stocks. It is capable of receiving a ball 302 pounds in weiglit, which, 
with a diflchai^ of 90 pounds of powder, is expected to be projected at 
least five miles. Tho capaci^ of the Princeton's gun was for a ball of 319 
pounds. 



n:j-,Go(.igle 



ANBUiJ. or BUUCNTiriO DIBCOTEBT. 



UOTABLE TABGSr. 

The fbUoving iDgeoious contxiTaoce has been adopted is the experiments 
gunner/ ihipB of the BritUb H&vy : It consatBi^ a circular target, SCtedona 
ball and socket support, and capable of being moved in all directions, but bo 
•rrai^^ that upon a string being pulled its moremeuta are auddenl/ arreated. 
Tbe ta^etia placed at one end (^ the deck, and a wooden gun pointed towards 
ft at tbe other. The maniui exercise is peiformed at thia gnn as at any other. 
When the captain of the gun comee t« tbe final operation of pointing, he seizes 
the and of a long string attached to the appai'atus which aireels the target, and 
which is passed through a ring near the screw fixing the lock to the gan : and 
as soon as, in his eetimation, Uie gun bears directly on the bull's-eye of the 
target, he pulls this string, as he would tbe lock-lanjaM ; and in one instant 
the target beoomea staUonary. The officer superintending the exerdse has 
now tbe means of examining the position of the gun, and of ascertuning 
whether or not it has been well pointed. Thia appears to form an admirable 
Introduction to the teal practice with shot 

This wooden gun, it may tie mentioned, is fitted with a, small eye-hole right 
through its length, by wl^ an object may be looked at aloi% tbe axis of 
the bore, and the difference of pointinn by the line of metal and by a gun dis- 
parted is made at once apparent This device was flrat si^gceted by Sir 
Samuel Pecbell, who remarks, that " in tbe first place it is neces3«rf to con- 
vince sajlois practically that the thing ;ou wish te teach tbem is absolutely 
necesaaiy," Until, therefore, "they m« shown why the line of metal will not do 
fbr a point blank shot so well as a line produced bj disparting, and which shall 
be parallel to tiie axis of Che bore, they will not care whether they use a sight 



lUPROTBMEHTS IS THE MANTrrACTDSE OF PAPER. 

Paper from R^ute Tartned LtaUier. — Lazare Oohs, of Belgium, haaobtwned 
a patent for making paper Irom tbe cuttings, waste leather, and scraps of 
tanned leather. The manu&cture of paper Irom leather is an old story, as aa 
American patent was obtained fbr such paper many yems since ; but 
U. Oclia' method of treating his leather to take out the tanning is worthy of 
attention for its ^mplidty. The scraps of tanned leather are placed in sieves 
on tbe ends of arms or spokes on a wheel, and are made to revolve in a 
sticam of water, which operation, when continued long enough, washes out 
tbe tannin fitim the leather. After this about SO per cent of old hemp rope 
is mixed with the scraps, and the whole is cut up and reduced to pulp, &om 
which tbe paper is made. A very strong coarse wrapping paper is made in 
this manner. 

Paper from 0\£ Bark of the CoUon Stalk. — Experiments have been recently 
made to develop a hemp, si^table for paper manufacture, &om the bark of 
the cotton stalk, with a fair prospect of success. The best period for pre- 
paring this cotton hemp is as soon as practicable afi^rthe picking of cotton 
has been finished. Tbe pbints should then be pulled up and dew-rotted like 
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hemp or flax, and afterwardB broken up and tiie bark separated from the 
wood of the staJk. 

The fbllowiog ia the claim for a patent recentiy granted for improvements 
in making paper to William Clark, of Dajtoo, Ohio ; " 1 do cot claim the uae 
oTUme or other aJkaliea in the preparation of vegetable material used in the 
manu&cture of paper. But I claim the boiluig of coal tar with the straw 
or other vegetable material for the mauufacture of paper, in the manner and 
form set forth, and for other umilar puiposes, or purposes subatantiaUj the 

ImprovanaU in preparing Paper puJp from the FUrres of Endogenoaa 
FUsnia. — The object of this invention by Francis Burke, of Montseirat, West 
ladies, iat« convert the fibres of vegetables into pulp, without having recourse 
to the process of separating the fibrous, matter &om the other component 
parts of v^ietable substances ; and to effect this object, he adopts means ibr 
mmnltaneousl; or in one process redudng the fibres to pulp, aud separating 
the pulp &om the gummy and other vegetable matters with which they are 
combined. The v^;etable substances to which the process is applicable, are 
the plants known as the plantain, the banana, and the aloe, aod any other 
vegetable substances containing fibrous matters, ftom wbich the other matters 
contained therein can be separated by water, whilst undei^ing the operation 
hereinafter described. 

When necessaiy, the vegetable matter to be operated upon is first cut, 
crushed, or bruised, for the purpose of reducing it to such a state of division 
as will permit of ita introduction into a mill to be ground. If the vegetable 
be planbun, banana, aloe, or any other similar v^etable substance in a green 
state, it is preferred to crush it between rollers, so as to deprive it of ita fluid 
matters. To reduce the vegetable matters to pieces of a convenient size, a 
chaffoutter, saw, or other convenient means may be used, according to the 
nature of the material The material thus prepared, ia ground in a mill 
made of a pair of pliun stones, simiiax to tliose of an ordinary flour milt, with 
the eye of the rauner or upper atone somewhat enlarged, so as to facilitate 
the admission of the material Either the upper or the lower stone of the 
miU may be made the runner; but it is most convenient to have the upper 
stone the runner, and motion may bo given to it in the same way as in 
ordinary flour (niUs. The material W be ground is fed simultaneously with a 
stream of water into the eye of the mill ; the supply of water being suiHcient 
to convert the vegetable material when ground into a Quid pulp. 

The water osed may be either hot or cold, but cold water is preferred, and 
when necessary, any obemicaJ agent may be dissolved in it V> fiicilitate the 
separation of the fibres from the other vegetable matters with wbioh they may 
be mixed. The vegetable fibres, as they are ground te a pulp, are thrown 
out at the periphery of the stene^ round which a trongh is placed to receive 
it ; from whence it runs into suitable adoves, by which the fibrous pulp ia 
separated from the water, which passes away carrying vrith it the soluble 
natters, and also many minutely-divided insoluble or nou-Qbrous matters 
which may have been separated from the fibrous matters by the ai^on of the 



ASnUAL OF BUUUlTUriO DIBOOTBBY. 



m'bbidb'8 sssw flax 

A. new Box scatching machine has been recently brought oat in Ireland, 
which has eMted the highest eQComiums for effectiveness and economical 
working. 

The apaca the machiae occupies is about 17 hj 10 feet ; the holding of the 
flax is effected bj means of a horizontal wheel of about three ieet in diameter, 
having on its circumference two grooves, in which groovea, by endleea ropes, 
kept tight bj a counter-weight, the flax straw is held flnnlj between the 
grooves and ropes, to be token slowly round to the breakers, or scutching 
blades. It is here tbat the great improvement occutb ; these blades are fixed 
In a peculiar manner on the horizontal Ebafla, parallel to each other, hut on 
different levels ; each shafl: cairies arms, placed opposite to each other, so 
contrived as to pass each other without coming in contact ; to these arms the 
BCUlcbing blades are fixed, pas^g eadt other in intersecting drcles, the inter- 
section taking place immediately betou) the circumference of the holding wheel 
The blades strike the flax rapidly, but gently, on either side alternately, whilst 
it is slowly passed under their action in the grooves of the holding wheel ; 
being thus cleaned at one end, it is grasped at the proper moment by the hold- 
ing apparatus of the second pair of the scutcher^ being coiinterpaits <^ the 
first, but so set, that the other end of the straw is effectually cleaned, and thns 
the flnisbed fibre passes out ready for the manufacturer. 

Tbe machine is perfectly self-acting, merely reqmring the Sax straw to be 
put in on one side, and the flax Qnished is taken from tbe other side. From 
the moment the straw enters into the machine, no (iirther attention is n«ces- 
Baiy, and no skilled workmen are required, as any hoy or girl of fourteen or 
fifteen can be taught to feed it in two or three hours, — the machine does it 
all, and delivers the flax well scutched. All clasps, or holders fbr fostening 
the straw, are dispensed with, tbe attendants are not liable to acddenCs, and 
tbe important object — security fh>m the annoyance of dust — is attained, for by 
simply elevating the machine a few feet, the whole of the tow and scutching 
dust pass away beneath. 

CALICO PBINTING, 
Hr. Mercer of Manchester, En^and, is now engaged in Bupermtending one 
of the moet curious historical and scientific works of the day, viz. a " History 
of Calico Printing." Of the interest of such a history, even to idle readers, 
Uiere cannot exist a doubt, (or the history of caUoo printing connects itself 
intimately with the biatory of dress, of manners, and of taste, in a large por- 
tion of tbe habitable globe. The Manchester designer has f« please the Oreek 
princeond the Australian savage: tosatisfy the KingofDahomyandthe fish- 
wife of Billingsgate. Such of our readers as have seen the magazines of a 
iriiolesale Frintseller, and have noticed how curiously the taste in Fine Art 
varies with latitude — from the warmth of Lima and Rio to the diastity of 
Ubntreol and Dantzic, — will feel how much a series of pattern books may sug-. 
gest in the way of nati inal manners. The horseman of the Pampas and the 
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Tins dresser of Brazil — the Amokota of the Cape and the Bqjofthe Himalaya 
baa each his own Btjlo, hia own oolor, hia own pattern. Gahm Prmting has 
to adapt itself to the Greelc of Atliena, the Arab of the wildemeaa, the pri«et 
ofBeaaree: the taste of the ladies of Canton, of the Court beauties of Siam, of 
the harema of Persia and Turke/ muat be remenit>ered under psin of loss. 
The records of a manulactiire which has to consult bo manj ta«tis, and t« 
satisfy such various whiina, cannot Sul, we repeat, to lutereat iDany peraoa^ 
and to claim a place in everj' good hbraiy. A HisCoij of Calico Frintinft 
would be a curious, valuable, and appropriate present for Maiicbeel«r to make 
to our Library of Contemporaiy Hiatory. 

Ihs plan proposed is as follows : — The work is to be divided into six parts ; 
the first part would be an introductory history of the art from the year ITQO, 
induduig every department ; the aeoond would comprise the hiatory of tbe 
mechanical department by Hi. Bennet Woodcrolt; — the third would embrace 
the hiatory of the coloring matters, chemical cmnpoimds, and other materials 
oaed in calico printing, by Dr. E. Schuncb ; the fourth would be the history 
of the dyeii^ process, including color miziog, and tbe actual printing, by Ur. 
J. Graham ; — the fitlh, the artistic department ; tbe first part of it being 
devoted to engraving, by Ur. Joseph Lockett, and tbe second to iaclude pat- 
terns, and all particulars relating to tast«: — the sixth, statistics of calico priut- 
ing- 

CKENHILLE CAHPETS. 

At a recent meeting of the N, T. Mechanics' Club, Mr. Tliomas Crossley 
dC Boston exhibited a model of a color printing machine intended to be used in 
the manolacture of Crennille carpets. The machine was patented in 1SS4 in 
our own and foreign countries, but bad been allowed to remain quiet until a 
large one could be finished and tried. This had now boon accomplished with 
snob SQCcess that the Qrat yard of atutT passed through the mocbine unex- 
pectedly came out absolutely perfect. The manufacture of rich, many colored 
carpetjngs is usually very alow and expendTe. Colors dyed in the wool are 
taet or transient accordii^^tfa to tbe kind of drug and the degree of beat 
employed in steaming. Sdolet ia a fitst color, as !1 is heated to 313° ; but a 
buff [^oduced by tbe same drag is healed only to blood-wann, or thereabouts, 
and is liable to lade when in use. It was very difficult to weave a large 
number of colors, and only a small quantity of the wool employed came in 
sL^t To remedy all these «vils, a Mr. Whytock of Edinbiargh invented a 
process fbr printing tapestry carpels, and Meeara. John Crossley k Sons of Hali- 
lax bad engaged very largely m the manulhcture. Tbe method was that of 
prints the warp slone by a alow process on a large cylmder, and afterwards 
weaving it as carefully as possible. In printing, tbe tints were impressed on 
the goods, and the steaming process equally applied to the whole, which 
rendered printed colois more enduring than dyed. The steaming in either 
case was supposed to open tbe pores of the wool and allow the coloring effect 
to penetrate. Hollers cannot print heavy carpets well, as the coloring matter 
cannot be retained, but squeenos forward as tbe rolls draw in the fabric FUt 
bk)cks must be loaded very hea\ily with colors, and pressed very powerfully 



93 JUraUAl OF BCmHTIFIO DBOOTKET. 

fbr some time upon the goods. Th[a ia now done by band in the Creimille 
carpet m^ng ; but the machine under notice had proved itself enable of 
printing perfectly at the rate of 4,000 yards per day. 

The full-«zed macbina weighs 80 tone, and is BOme 40 feet long and 13 
high, and priats 6 colors. The width is such that Qm blocks or carved 
" forms " caay be moved bodQy out to one ade after each impression to be 
supplied with a fresh coat of color. These blocks, when in us^ are in abso- 
lute contact, and press aide by aide upon the carpet, but to afford sufficient 
Toom for applying the cqlor, and also to strengthen the framing, the forms are 
moved out, three to one side and the alternate three U> the other, bo that the 
coloriog sieves are separated by a space much wider than is necessary to 
prevent mixing. Ur. G. considered the machine capable of producmg veiy fine 
dreas goods and very rich paper hanpnga, such as are now only imported. Ha 
had counted on one piece of veiy expensive foreign goods ISO distinct oolora. 
The greet point in the goods so produced is the perfect " register " or fitting 
of each impression exactly to its place without any of the overlapping and 
disCortioDS generally observed. This is partly owing to a peculiar method of 
holding and moving forwanl the fikbric after each impression, which insures 
the absence of any slretcb or irregularity. Another point is the practicabihty 
of printing paper baagings so lar heating the table over which it moves that 
the color frrst printed would be dry before reselling the last form, ready to 
receive another color upon the Crst wben necessary. It is in tiiis way that 
the Teins are displayed m a darker tint upon the surface of green leaves. 

SKAITLSSS GABMENTS. 

An invention has been patented, and is now in operation for the manu- 
facture of Eearalees clothing by the Seamless Qarment Manu&cturing Com- 
pany, at Winchendon, Uass. The process is as follows : The wool, as it 
passes through the carding macbioe, is woven upon cylinders of peculiar 
shape, tha layers of wool crossing each other at'diO'erent angles, the fibres 
being stretched to their utmost, making a clos^' j|eU woven batt, which can 
be formed into coat bodies ; others into sleeves, pantaloons, mittens, shoes, 
l^^gings, and the Uke. Over these cylinders are drawn doeely-fittiog bags, or 
coverings of cloth ; the wliole ia Iben immersed in water, whence they are 
taken and dropped into metallic tubes heated by steam. A slight vibratory 
modon is there given them, which felts the wool in a few minutea, leaving, 
when coats are to be made, the ends of the sleeves and the arm holes of 
the coat soft; they are then joined and firmly felted t<^ether, producing 
B coat perfect in shape and even ia texture. They are then (nlled until they 
become firm and solid. Most of those garments are dyed in the wool before 
culling; those that are not are at this st^^ ready for the dyer. Kext 
they are dried on copper forms in the shape of men, heated by steam. 
While upon these forms they go through a finishing process, which ^vea 
them the appearance of the goods known as Beaver CToth. They are now 
raady for lining an 1 trunming, which is done according to the taste tr deeiga 
fbmidied. 
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BKWOBEIKG WASTB FIBRE OF CLOTH. 

A patent haa recently been aecured in EnglBod bj Mr. S. C. IJEter, for 
reducing hard waste fibre with a twist in it, like cord, or wovea cloth of 
cotton. Bilk, £o., to be worked over again. The waste Is first cut in a 
machine in short, lengths, then it is put into a machine having revolving 
arms, like a lotaij flail, and beat Tor some Ume. This loosens the several 
BtrandB in the same manner that plasterers loosen the hair used to mix with 
their first coat for walls. Alter this beating it is placed in a chamber and 
exposed to the action of steam, then talien out, dried, and submitted to the 
action of the common carding engine of a cotton factory. This process is 
stated to be a great improvement in the waj of treating shoddy, or waste 
cotton twists, to be reworked and put into new fabrics. 

Another foreign invention, applicable to tissues or other fabrics (whether 
rags or piecea of new goods) composed partly of wool and partly of vegetable 
fibres, conraata in a mode of removing the vegetable from tbe woollen fibres, 
and thereby obtuning the latter in a suitable state lor manufacturing pur- 
poses ; Che same, consequently, offers an easy mode Rtr removing tbe threads 
from rags with which the seams, button holes, or other parts have been sewn. 
Tha rags or other goods, after having boen cJeaned to a certain extent, by 
any of the known means, are put intfl an add bath (whether cold or auitab^ 
heated) contajning one hundred parts (by measure) of water ; from four to 
fire parts of common sulphuric acid of commerce ; and aliout one part of 
alcohol ; and in this bath they are left as long as required for disintegrating 
BufBdently the vegetable fibres. The goods are then removed from tha add 
bath ; alter which, the greater part of the liquid is pressed out, and the 
goods dried by any suitable means — care being taken to spread them out as 
evenly as possible. Wien dried, they are submitted to a beating engine, or 
other contrivance, for removing the woollen fibres from the partly decomposed 
v^etable fibres that may still adhere to them ; alter which the wool Is 
thoroughly washed in water, or in a weak alkalhie or soap bath, in order to 
deprive it of acid; it is Iben again dried, and in this state is ready to be pre- 
pitfed for spinning or other manufacturing purposes. 

The patentee claims the mode of submitting tissues or other fhbrics^ com- 
posed partly of woollen and partly of vegetable fibres, to a bath of diluted 
sulphuric add, to which a small portion of alcohol is added ; by tbe action of 
which badi, and of the processes above described, the vegetable fibres are 
readily removed flom the wool, and leave it in a fit state for being again 
employed for spinmng or other manufiicturing purposes. ^ 

IMPBOVKMENTS IN MACHINEKT FOK MANUFACTUBIKG TEXTILK 
FABKICS. 
Carding Machiaery. — W. Stevenson and William Crawtbrd, of Loehwinnoch, 
BcotJand, have obtained a patent for improvements in carding machinery, 
which appear to be novel and good. In its main details their carding eof^ue 
reoemblea tboae in common use, having a feeding in and cajding appmtnc 
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The wool or cotton passes through the mitchme in tbe usual nuumer, as ikr 
as the main carding cylinder, but instead of dofflog or removliig the aliver, as 
at present practised, a diab card la employed for this purpose. — This is a disk 
of metal covered with card toeth, and set upon a verHcal rotatjng gpiudle ia 
such a poaitioQ that the card &ce of the disk works with a part of its area 
against or in contact with the wire card teeth on tbe horizontal main cylinder. 
The respectiTB Boifaoe motions of the main cylinder and the disk card are thus 
M right angles with each other, and aa the main cylinder revolves, the disk 
card revolving also acrosa the path, as it were, of the main' cylinder card 
surface, strips and cairies away tbe wool or cotton irom the main cylinder. 
The fibrous material ia thus cairied round by the disk clear away &om tbe 
main cylinder, and one or more doffing comba being arranged to work upon 
tbe disk caii face, the fibrous material ia stripped off Uie disk card, and passed 
forward to a duplex endless apron arrangement. The apron arrai^ement baa 
a continuous forward tntverae, in the usual manner, for the conveyance of 
the fibrous material away from the actual carding apparatoa. But in addition 
to this Uaverse it has also a lateral vibrating action hinizontally, for the 
purpose of giving a rubbmg rolling action to tbe Qbroos material, U> com- 
plete &e sliver or roving. To give greater effect to this dubbing rolling 
procesB, the endless aprons are made double, the fibrous material being paaaed 
along between tbe two contiguous lengths of ^jrons, the lateral acUon of which 
ia in opposite directions, and gives the requisite mbbii^ rolling action to the 
fibres, and condensea the slivers for liirtber preparation and mauulacture. 
And to aid the rolling or condensing action ibr eolidifyii^ tbe sliver as it 
issues from the endless aprons, it may be passed throngb a revolving tube, 
Ra: the purpose of adding a further condenaii^ twist to the fibres. Instead 
of trave:Kng aprons, duplex action rollers may be used for traveiang and 
rolling the slivera. It is intended to employ this improved maelunery for 
tsxtita manufactures, but it ia puticulaily applicable in wool carding, so as to 
[HtMluce slivers of any length in a convenient manner. 

Bag Looms. — The weavii^ of bags without seam is becoming quite mi 
exteudve branch of manufacture. An improvement recently patented by 
Messrs. Jilson and Sparhawk of LewislOD, Me., has for its object the r^ulatmg 
automatically tbe operation of (he harness so as to weave a bi^ of any length, 
then to close the bottom, afterwards to commence weaving open again, and so 
on. It can be applied to a oommon loom, four or six leaves of harness being 
required, according to whether a pliun or twilled bag is desired. The prindpal 
feature of the invention consists m a studded pattern oylindOT havii^ the 
studs attached to movable slides, arrat^ed longitudinally to the cylinders. 
By shifting theWslides in one direction, the studs are bro\^ht to a proper 
position to cause the harness to operate in a suitable manner to weave the 
open part of the bi^, and by shiftmg them m tbe oppo^le direction, tbe studs 
are brought into a poEHtioa to cause the bamesa so to operate as to close the 
bottom. These movements are all eftbcted by self-actmg devices, and can be 
so varied as to weave bags of any length desired. 

Barvei/'s dead Spindle. — A s[Hndle invented by Mr. U. B, Hajrey, of Staf- 
ford, Ot,, diSTera from any heretofbre introduced among cotton spinnera. It 
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is a short spiniile, coeting fiftj centa lees per epindle in s frunui than the live 
spindle coats. A warve ia fitted to the spindie rerolving around it. Pro- 
jecting from the upper end of the wurre is a tube, wliich, entering the 
base of the bobbin, g^ves moUon to the bobbin in part, the other part beJDg 
Eecured b7 a pin in ttie base of the bobbin, suited to', and enterii^ into, a 
hole la the upper plane of the warve. Motion ia communicated to the warve, 
and thus to the bobbin, in the same waj aa it ia given on a fimne of live 
spindles. 

Improvemenl in Sal fWing SfaiAina. — In a patented improrement of Jas. 
8. Taylor of Daobury, Conn., there ia a large eylinder, haying on ita peripheiy 
a series of rollraa, and oTer tJiese ia placed an elaaldc oover or jacket The 
large cylinder rotates in one du«ction and the rdlera in another. The hat 
bodlea are oairied around and felted by rubbing between the roUers and the 
jacket, and are dlschai^ed at the month of the machine, where they are put in. 
The machine ia adapted especially (or feltii^ the finer quality of ftir bale, for 
it gives a light easy motion to the falta, and works them in hot water. We 
are informed that two men can do three timea more work with one of theae 
machinea than they can by band. — Scieniific American. 

fJoek Senovalor, — An ingenious machine has recently been constructed by 
Vr. Charles Holt, of Stafford, Ct., lor renovatmg the flocka used in the manu- 
fhcture of woollen goods. It consists of a cylinder, fourteen Inches long and 
twelve in diameter, covered with cast iron plates, on the outer surtace of 
whioh are small conical teeth, one half inch in length. Tliis cylinder revolves 
about two hundred tuma per minute, in juitapoeition to an apron of iron, 
between which and the rotating cylinder the fiocka pass, and Qxim which they 
&1L While tailing, they are pervaded by a atrong tide of air from a blower, 
whioh runs ftboHt 800 tuma per mlnote. By the wind rftheWowerthe flocka 
are carried out through a prepared orifice, while other more ponderoua and 
fotdgn matters M under the machine. In thia manner the flocka are reno- 
vated. The loachine is made of iron, and costs about fifty dollars. 

Happing Chtk. — Sir Charlee R Orey of Et^Uod baa tiken out a. patent for 
raising the n^ ot) and dresdng woollen goods, by snbBtitqting a new material 
(br the common teaaela, which have been used fiom time immemoria] fbr this 
purpose. He empioya the prickly parts of plants known in the West Indies 
by the name <rf "nicker bush," and by some botanists caUed GiuJaiMffjw Bim- 
due These prickly bum are stated to be far superior, for napping, to the 
teasels, and can be obtained in any quantity, and arg cheaper. 

Double WeaviTig, — WQliam Norton of York, Bug., haa secured a patent for 
weaving two webs of cloth at once in one loom. He employs two founda- 
tions of warps, and two shuttles, and these are placed one above the other 
with separata wwp and breast beams. There are two shuttle raceways on 
the same lay, and a double dent reed is used. The two shuttlea work across 
the web, one above the other, at the same time, and the operations are per- 
formed timultaneously. Two webe of cloth are thus produced at tiie same 
time in one loom, and thus, in a factory, space is economized by the double 
amount of work being executed in the same space in one Ioopl The loom^ 
bIk^ must ooat leas than single looms, in proportion to the amount of work 



AHinrAL or somHTDio dibootebt. 



I\iiilitd and Plain Wtanng in one Loom. — B. A. Whytlaw and Jamea 
Steven, of Glatgow, lure obtained a pateaC (br a selT'OctJug mechanical 
arTaDgemeDt in loom^ whereby alternate twill and pkin weaving can be 
executed in power looma. Four beddlee ai« used, which are operated by 
four levers that are depressed by cams en a revolving shaft, which makes 
a revolution during the time that four picki are thrown hj the shuttle. When 
the twillii^ action is reqiured, the four beddle laveiB are worked aepaistelj 
in the proper rotation to make the twill ; but when plain weaving is required 
on tfae web, the beddle levers are coupled in puis, and the cam, as it comes 
round, actuates each pair at once, as with two heddles in plain work ; the 
four baddies are then ananged precisely ta in plain ckith weaving. In the 
loom of the inventors, the change &om plain to twilled w<h4[ is done b; a self- 
acting device^ and peculiar laahionable &brics, part twilled and part plain, are 



PAPBB HANGmOB IS OIL COLORS. 
iii. Peter Trumbull has secured a patent in England for the manu&cture 
of paper hangings with oil instead of water colore. Sj the use of oil colors 
several objections to the use of p^ier hangings made &om water colors can be 
obviated, sucb as the ezpedJtioD with which the latter are obUged to be 
printed — the paper being necessarily wet, and each color printed separatelj — 
and which, tbereibre^ does not admit of the proper working and daesiflcation 
of the colors employed, and allhoi^b when dry they look ridi and dgbUy, 
yet when varnished the colors ^nk and present a harah appearance. The 
patentee, though using the ordinal? paper, double coats it with compcsition 
made with ii solution of India rubber, tallow, japan, soap, and size, in certain 
proportions, rendering the paper impermeable, strong, elastic, and durable^ 
The paper thus prepared and dried is then (in the manner usually practised 
by grainera in wood) marbled, or otherwise ornamented with colors, com- 
posed of the following ingredients :-~.Ozicblorida of lead or zinc^ j^>an, tur- 
pentine, and raw linseed oH, mixed in the ordinary maimer, to produce the 
de^red colais. When dry they will have a gloss almost equal to one coat of 
vamisb. Tarnish can be applied to enhance the beau^ of the paper, which 
does not require any preparation to receive it. 

SUBSTTTDTE FOB WOOD AND OTBEB BASD SUBSTANCES. 

Ur. F. C. Lepsge has lately obtained a patent in En^and for a new com- 
position of materials which may be employed as a substitute Ibr wood, leather, 
bone, meta], and other bard or plastic substances, and the method of manu- 
bctumg which is as follows ; — 

It consisls of a oombination of sawdust and albumen. The sawdust may, 
if preferred, be mixed with vegetable, mineral, or metallic powders, and the 
albumen with any other glutinous substance.' or instead of mixing the saw 
dust with albumen, the sawduirt may be c<mibined witb any other ^ntinous 
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DTgelatiDOua anbEtance, such as gelatine, or lam, or with almnbous salts. 
Pure albumea eKtracled from eggs, blood, &c., is prefened for the purpose of 
the invention. The method of mamilactariiig tlie improved composition is aa 
followa ; — The patentee first soaks the sawdust (mixied with other powders or 
not) in pure albumen, slightly diluted and llquefieil hy water or otherwise. 
He then dries it well, and eubjecls it to pressure in an hydnuJic press, or by 
an; suitable means. He next places the substance in a mould of the requirod 
shape (preferring a mould made of steel) in sucli quantity that after fordng it 
mlo the mould it may exactly fill it, neither more nor less. Wbite the pres- 
sure is being effected, beat is applied to the mould until the moulding is oom- 
pleted, by a steam jacket, hot plates, surrounding it with hot bars, by direct 
or radiated heal, or otherwise. As soon aa tbe moulding is completed the 
mould is suddenly cooled by being immersed in cold water, by pouriug water 
over it, or in any other suitable mauoer. Coloring or other substances may, 
if desired, be added to the sawdust and albumen. Metal castings or orna- 
ments in relief in metal or other material may be applied on tbe compo^tion 
before pressure, or the articles may be ornamented by engraving the inner 
surfaces of the moulds in which Uiey are shaped. The new composition may 
be applied to the manufacture of a variety of articles for which wood, ivory, 
gutta peroha, and other hard and plastic subatancea are now employed, such, 
for example, as pipes, chess men, picture frames, boxes, cornices, fiuiiitur©, 
combs, knife and other handles, book covers, brooches, and various ornamental 



In manufacturing common shirred goods the rubber is cut up into threads 
by a maebine which causes much waste of slock at tbe mdes and ends of the 
sheet from which the threads are cut ; much time is also lost in examining tbe 
Ihreads, to see that none but perfect ones are used, and much labor is 
expended in tbe frequent sharpening required by the cutters. Tbe threads 
produced by the madiine are placed in a stretched state at a short distance 
apart between the cemented surfaces of two sheets of cambric or other cloth, 
and the whole is then passed throi^h rollers, which cause the two sheets of 
cloth to adhere together iu the spaces between the threads of rubber ; but 
there is little or no adhesion of tbe rubber and the cloth, and the consequence 
is, that the durability of the goods is much less than it would be if all the 
parts of the ruhber adhered to the doth. 

Mr. Richard McMuUen, of New Brunswick, K. J., has recently invented on 
improved process whereby he is enabled to produce shirred goods with a sheet 
of india rubber lining the entire surface of the cloth, thereby obviatmg waste, 
and employmg a much less weight of rubber to produce a fabric of greater 
strength, elastidty, and durabihty. This object has long been sought after, 
hut all attempts to make ecery part of a sheet of rubber adhere between two 
sheeia of woven fabric have faled. 

The improved process is ss follows' In the Qrst place both sides of the 
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sheet of rubber are rougUened in its manufectare, by pladng it between 
two Foarae clotbs and then passing it through calender or spreading rollers 
between the coarse cloths after it leaves the roUera ; or by passing tbe sheet, 
betbr© it becomes hard or aot, between the surlseefl of two rough rollers or 
any other HortaceB suitable to produce a roughness or a series of minute cavi- 
ties all over both surfaces of the sheet. It is next vulcanized, and afterwards 
boiled in a solution of potash to remove the sulphur which is precipitated on 
tJie surface after vulcanization, and which would prevent adbeaion. After 
this the cement is spread over both surfaces of the rubtier, and the cloth is 
^iplied in the usual way, whUe the rubber is kept at such a tension as ia 
necessary to give the goods the degree of elasticity required, and the whole is 
passed between rollers which have plain smooth surfaces. Plain smooth rol- 
lers are tiie best for this purpose, as they insure better adhesion of all parts of 
the surface of the rubber and olotli ; but a rib or figure may, if de^red, be 
produced on the surface of the goods hy groovmg, embossing, engraving, 
indenting, or otherwise ornamenting the periphery of one of the rollers and 
covering the other roUer with felt or some yielding substance. This rollii^ 
operation completes the process. 

PERFORATED OK SOLID BRICKS. 

Some experiments have lately been mstituted at BelLat, Ireland, on the 
comparative snstiuning power of patent perforated bricks and bricks of 
tbe ordinary kind. In each case a pier of tour courses of the bricks to be 
tested was built, in Roman cement, on the table of a powerfiil hydrauhc press, 
and allowed at least 34 hours thoroughly to set A. l%lit scale board was 
suspended to tbe safety-valve lever of the press, on which there were placed 
successive weights, until the pier of brichs on the table of the press was 
crushed. ' The number of weights was increased a quarter of a pound at a 
time (being an equiv^ent to an increment of 10 tons on the press), com- 
mencing at 30 tons, this starting poiot being the effect due to the united 
weights of the level and scale board. Tbe pump was worked very slowly, to 
eliminate the concussion produced otherwise by the inertia of tbe water. The 
first experiment was made with good ordinary brick, in a pier of IS in, square, 
built in four oonrses. This showed symptoms of failing with 1 10 tons, and 
was crushed with IBO tons. A pier of the same dimensions of perforated 
bricks began to crack with 270 tons, and was crushed with 350 tons. Sir 
John M'Neil having expressed a de^re to witness a repetition of these expe- 
riments, at his request a pier of 9 in. square of each kind of bricks was built 
in cement, in four courses as before, and with especial care to have the j oints 
■8 thin as possible. The common bricks feiled with 40 tons, whereas the 
pier of patent bricks sustained ISO tons before it was crushed. Reducing the 
WBUlt of these experiments to the effect upon a superficial foot, common 
bricks, in the first experiment, were crushed by e6( tons to tho square foot, 
and by 71 J tons to the second, the moan being esj tons. Patent perforated 
bricks were crushed in the first experiment bj 155^ tons per super^cial ftiot, 
and in the second by 313}- tons, tbe mean being 184J tons. 

A paper on the manu&cture of bricks was recently read boibre the English 
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Society of Arts, (md the importance of the trade to the conntiy was iUaBtraled 
by the following statement. The quantity of bricks made per aaoum in 
England is 1,800,000,000; Mancheeter alone making 130,000,000, London 
aver^ling about the same. Taking biicks at the low aTorage of three ton* 
per 1000, the annual weight would be 6,400,000 tODB, and the capital em- 
ployed 2,000,000 pounds sterling or nearlj ten millions of dollars. Tbe 
number of pateuta oonitected with tbe manufarture waa stated to be 330. 

FI.ASTIO znrc fob booub. 

At a, recent meeting of ^ie French Academy, M. Dumas communicated tbe 
parUculaiB of a receut invention bj 'iL Sorel, which promiseH to be of great 
advantage to plasterers and woricers in stucco. He stated that tbe inveatioD 
consiflted in the diacoTcry of a property possessed by oxychloride of zinc, 
■which renders it superior to the plaster of Paris for coating tbe walls of rooms. 
It is applied in the following manner : " A coat of oxyd of zinc mixed with 
fdze, and made up like a wash, ia first laid ou tbe wall,, ceiling, or wainscot, 
and over that a coat of chloride of zinc applied, being prepared in the same 
way as the first wash. The oxyd and chloride effect an immediate combina- 
tion, andlbrm akinilofcement, smooQi and polished aa glaaa, and posaeesing 
all tlie advautagea of oil paint without ita disadvantageB of smell, Ac The 
inventor further suggeete the employment of OTjebloride of tine as a paint 
Tot iron, mid also to stop hollow teeth, for which its plasticity and subsequent 
hardness and impenetrabiUCy to tbe moisture of tbe mouth, render it particu- 
larly applicable. 

Painting is now done hi London by a hoee. A reeerroir of the paint or 
color is set on a parq)et, and the workman uses a hollow brush connected 
therewith by means of a length of half-inch hose. Tbe consequence is, that 
he works away with a never ceasing supply. 

THE UECHAmCAL ARTS IN JAFAN. 

In the practical and mechanical arts tbe Jfqtauese abow great dexterity; 
and when the rudeness of their tools and their imperfect knowledge of ma- 
cbinery u« considered, the perlection of their manual skill appears marvellouB. 
Their bandicratlsmeti are aa expert aa any La the world, and, with a tree 
development of the inventive powera of tbe people, tbe Japaueee would not 
remain long behind the most snccesaful manu&cturing naUons. Their curi- 
oaity to learn the reanlts of the material progress of other people, and their 
readiness in adapting them to their own uses, would aooQ, under a less eidu- 
dve policy of goveromeut, which isolates them from, national commonion, 
ruse them to a level with tiie most lavored coimtriea Once possessed of the 
requlaitioiis of the past and present of the civilized world, tbe Japanese would 
enter as powerful competitors in the race of mechanical success in the liiture. 
"Every Ameriisn admired the skilful workmanabip of the carpenteia aa dis- 
played in the cooatrudion of the wood work in tbe houses, the nice adjost- 
ment and smooth finish of the jointing, the regularity of the flooring, and tbe 
neat framing and aa^ working of the window casements and movable door- 
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panels nad ttcreeiu. The general designs of tbe houses and pablic buildings 
were Teiy inTerior to tbe eiecutioD of tbe details of constmctioa. The fonner 
were uniform, and probabl7 in ai^xirdance with the ancient models, and 
showed a construDt of inveutive power within rules doubtless prescribed bj 
Govenuaent ; while the latter evinced that perfection of finish -which belongs 
to progressive experience. As in the carpentij so in the nuisoni?, there vaa 
no freedom nor boldness of conceptioD, but tbe most complete execution. 
Their stone was well cut, and their walls Btron^j and regularl/ built^ 
geuerallj in the massive Cyclopean style. The ooopers were found to be 
veiy expert at Hakodadi, where a large number of bairels was constandj in 
the process of manufacture, for packing tbe dried and salted fish. The barrels 
sre firidn-shaped, bulging at Uie top, and are r^idly and skilfull}' hooped 
with plaited bamboo. There are man; workers in metal for ornamental and 
useful purposes. The Japanese understand well the carbonizmg of iron, and 
the temper of much of tbeir steel is good, as was proved b; tbe polish and 
sharpness of their swonl blades. Tbe cutlery, bowever, in common use at 
Hakodadi was of an inferior kind, and the barber of one of the ships pro- 
nonnced ■ razor purchased in the town as bdng abominably bad, neither cut- 
ting nor capable of being made U> cut. — Ameiicaii Expedition to ihe Cftineae 
Seaa and Japan. 

LIYBSMORB'S BABREL UACH INERT. 

It is difficult, if not impossible, to eeUmate how many millions of kegs, 
casks, barrels, butts, hogsheads, ic, in all tbeir varieties, are annually required 
throughout tbe world. It baa been said of the Chinese, whose skill in exe- 
cuting other impossibihties in wood is unapproachable, that they can make 
anything except a barrel; but throi^;hant tbe rest of tbe dvihzed world we 
believe common consent agrees with the experience of ages in demanding for 
general paddng purposes precisely tbe qualities found in these constructions, 
LB. convenient size fbr handling, roundness for rolling, projecting chimes to 
be seized in hoistii^, and a swelled bilge to allow of tightening by driving the 
hoops. Economy demands that the whole shall be of wood in separate pieces ; 
but a due regard to efficiency and tightness requires a high degree of per- 
fection m the workmanship. To fulfil all these conditions by machinery, and 
manufacture perfect balTels in any other manner Hian by tbe oooper's tools 
and the cresset fire, has come to be considered almost an impossibility. Ma- 
chines for sawing out a form tolerably approximating to that of a stave have 
been put in use with good success for some purposes ; and a poweifiil engine 
for biting off lai^ sbaviDga or chips in just the form desired has astonished 
the curious at all our lairs; and both those, with many others, have con- 
tributed tbeir quota to the immense number of hooped and beaded cases 
which inclose the flonr, lioa, beans, fruit, and "sundries" in transportation or 
stores hi oar widely-extended country. But the importance of tolerably 
tight and weU made barrels' fbr flour Is plainly apparent in every warehouse, 
where the waale of Hie "double extra," "fency," "superfine" material can be 
observed, and the employment of barr^ absolutely water tight, by preserving 
the flour from damage, would under many drcumatances add a liiTge per- 
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oentage to its vBhie. The hand made barrels generally used for good flour 
cost in New York State from 35 to 45 cents each, and in many milling loca- 
lities SB high as 60 cants ; while barrels made sufBcientij tigbt for containing 
oil are sold at nearly or quite flye cents for each gallon of eabical eontonla 

A mainline, or rather set or machiiies, designed lor tbe purpose of manu- 
taduring tbe parts of a barrel with perfection equalling or excelling that of 
band labor, has been lately invented and put in use b; UJ*. Gea W. Liver- 
more of OMnbridgeport^ Mass. The practical woridug of the invention leaves 
no room for doubt that it is enable of producir^ barrels ^Molutely perfect in 
Ibrm, strength, and tightness, as well as in beauty of ^pearonce. This last 
element depends in a high degree on the perfection of the planing machine 
previoualy employed upon the stuff, a species of machinei; of which the 
powers are well underatood, and therefore may be passed over veiy ^htly. 
In Ur. livwmore's invention Uie staves are "shi^ved" by a process some- 
what analogous to the steamii^ and bending in common use, or perhaps still 
more to the ship timber holding about which some noise was mode a few 
years ^nce, hut which, hke the electric tel^raph in Che country legislator's 
grave opinion, " would do well enoi^ f^ small bundles, but never for large 
pack^^ea." In one vitally important point, however, it diflfera from any sodi 
process, and that is its instantaneous action. The bending is accomplished in 
a twinkling by passing tbe flat sawed stave, after smoothing it in a 'Wood- 
worth's planing machine and exposure to'a mixture of air and steam at about 
SIOdegreesFah., throu^ a series of some half dozen pairs of slowly revolving 
rollers, so shaped and disposed as to curt it both edgewise and endwise, and 
at the same time slightly compress luid fill its porea. The wood ahghtly 
str^htens itself ^ajn as it leaves the rolls, end then retains its form under 
all circumstanceewith a very commendable perUnadty. The jo^vioua sawing 
of tbe stuff is done as usual by drcular saws, ajid the Beasoniug by a few 
hours' exposure in a suitable Vil" The previous planing having reduced the 
stuff to an naiibrm thickness, the only remaining operations of interest are 
croiing the groovea across the ends to receive the heads, bevelling the chimes, 
and jointing and planing the edges. These operations are all performed by 
the same machine, each stave being separately clamped in a horizontally 
swipging firame, an operadou which springs it into its correct (brm, whatever 
may be the tendency of its own elasticity. This clamping is performed very 
rapidly by a single movement of a lever operated by band; andby uigiugthe 
frame first against a rapidly working vertical {Jane on one side^ and then against 
.a Mmilar jianing device on the other, the edges are jointed with perfect 
smoothness, and in the perfect varying bevel detdred, while the operations of 
crezing, sawing off, and chamfering at each end, are done by circular cutters 
revolving on a vertical diatt, past which the stave is compelled to move in the 
transition. The heads are turned in a laUie, being chucked in as many sepa- 
rate pieces as desired, bj a very umple and familiar arrangement 

In the size ordinarily wronj^t sixteen staves of equal size are required fbr 
a barrel. A set of machines consists of one shaper, one head-cutter, and fina- 
Jomting machines. The ahapmg is performed at the rate of twenty slaves, or 
I^ barrels pe- minute. The jointers each Bnish four staves per minute, and 
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tbe whole operation is eo conducted tiut eifi^t nieo and fbnr boys are able to 
manoTacture, under &vorable circonetanoee, t^ Btaves and heads foi about 
four bundled barrels a day, at a cost of about six cents per barrel, to which 
an amount, Tarying with tbe location Stom 4} to 16 cents, should be added 
Gh' the expense of the lumber, and about 10 centa tor hoops and putting 



NBW O BINDING HILLS. 

iti. Thonuta Blancbard, the well known Inrentor, has recently constnicted 
a grain mill on an entirety new and novel principle. Instead of griniVng, it 
sawH the grain or whatever substance is put into the hopper. 

For a handmill, steel disks, about two inches diameter, are strudc ont of 
Bbeet Bteel, wiHi serrated edges, so as to make a notch or toolh evelj h^ 
inch or inch around the edge. These disks are put npon an arbor with plates 
or washers between each pair, of tbe same tUckuess as tbe saws, till tbe 
arbor is covered about an inch in lenglb. Anoth^ set exactly like this is 
placed upon another arbor, so arranged that tbe e^a come between the 
saws on the other arbor ; the two being geared together eo as to make them 
revolve towards each other. These sets of plates may be continued to an 
indefinite length, each set heing finer than the preceding. 

Tbe hopper is nutde to discharge last or slow by the same motion of the 
driving crank, to suit the strengtli of the operator. It is also made to elide so 
as to bring the opening over each set of disks. Kow, Buppoaing you want to 
grind com just fine enough for hominy, the hopper is sot over the coarsest eet 
of disks, and the com run tiirough, falling upon a shaking ecreai that atta 
out sill tbe finer portion. Now if you wish to grind that HtiU finer, push the 
hoi^)er forward and run the meal through again and again. 

As the teeth can never touch each other, bo as to wear off dull by tbe 
grinding operation, like the cast iron mills ac burr Btones, they will continue 
sharp until worn out by the grain itsel? which they have Med to do in six 
monlJis' use. As bdbre remarked, the grun is not ground; it is cut up by 
these litUe drcular saws, and whatever comes in contact with them is 
reduced to sawdust, either coarse or fine, according to the saws in operation. 
A mill can be built upon a large scale to go by power, so as to grind gram of 
half a dozen degrees of fineness at the same time. 

The inventor fully believes tbat this prindple of redudng grain to fineness 
will take leas power than any other ever before applied to tbat purpose, and 
we believe that every one present (UJly concurred in this opinion. It grinds . 
every description of grain with equal facility, and vrill not dog with wet «ata 
or buckwheat 

A new mill for grinding wheat, recentiy patented in England, has its pecu- 
liarity in combining, in one mill, steel and stone grinding auriaces. The first 
and upper grinding sur&ce is fbrmed of a vertical steel cone which revolves in 
a correspondingly shaped fixed cone, and below these cones ordinary grinding 
stones are ftted horizontally. The com or other grain is fed into and between 
the steel cones from a hop^r, and in its paasage through tbam becomes Ttrj 
quickly bruised and converted into meal, Ibr which purpose it is well known 



',C.(KH^|(J 



MlCOHAKlCa ASD D8BFUI. ABT8. 103 

that steel mills are better adapted than stones. After being ■ooonrerted, tba 
meal fnlla between the borizoutai grindstones wbicb reduce the meal iaio 
flour. Tlio great advantage consists in apportioiuDg each of the grinding 
Biufaces U> peribrm tlie portion of tlie grinding operations to which the; are 
best adapted, the steel for courerting the grain into meal, and the stones the 
moal into flour. 

CHEAP BOOFINQ FOB U0USS9. 

In all new settlements, whether timbered land or prairie, there is a difBcultj 
in procuring building materiala, and the most difficult oT all is a good mate- 
rial for roofs, something as a substitute for shingles where shingles cannot be 
easily obtained. Sawed boards are often substituted, but tbej form a very 
unreliable protection ; and unless the board roo& are built yerj steep, they 
are only a make-believe, and ore withal quite liable to take sailing orders from 
a " norther" as it sweeps unobstructed across the prairie. The best substi- 
tute for Singles, probably, is a roof made of tarred pi^r ; and it has this 
great advantage, that the worlc con IKe done by any common hands, and the 
transportation is not heavy, or the material expensive. There is a tarred 
paper sold at five cents a pound, one pound of which will cover a yard square, 
or say half a cent a foot ; but we think this paper is rather too thin ; we 
should prefer to have it twice the thickness, such as the thin, spongy straw 
hoard paper used for light cheap tiozes. It does not require to be strong, 
and perhaps the chei^ article alluded to will answer^ perfectly ; if so, a roof 
can be made for one cent » foot. This paper comes in rolls, and may be laid 
in courses Up and down or across the roof; so that the edges are lapped, and 
tacked with common So, 6 tacks, which would be vei7 much improved by 
using leather under the heads, as iaolten done in tacking carpets. The com- 
position tbr covering a paper roof is made of the fallowing ingredients : good 
clean tar, 8 gallons ; Boman cement, & gallons ; rosin, 6 lbs. ; tallow, 3 Ibe. ; 
boil and stir, and thoroughly mis: all together, and use hot, spreading it evenly, 
in a thick coat, over the paper, which should be tacked upon thoroughly 
seasoned boards — kiln-dried are heat — well nailed up and down on laUi 
bstened to the ratlera. The roof may be quite SaX, rising only one foot in 
twelve. In n^lii^ on the paper, lap the courses as you would shingles, and 
commence putting on the composition at the upper edge and work down, and 
while the coating is still hotj let a band follow and sift on sharp grit sand, 
pressing it into the tar with a trowel or back of a shovel When the flret 
coat is cool, go over with a second, and again with a third, and afterwards 
ones in five or six years, as long as your house stands, and yon will have 
a tight roo£ 

In place of the Roman cement, you may use very flne^ very clean sand, 
that is, silex in a state of impalpable powder. The paper is such as is used 
under the copper in sheathing ships; it is o soft spongy paper that soaks up 
the tar, wJiich penetrates tlirough and glues it to the boa^ and the sand 
seems also to penetrate the substance of the paper, making it like stone. The 
paper should be nailed on with short tacks with flat heads. The principal 
objection to a paper and tar composition roof ia its combust iUility; but that 



,C.(Klglc 



1<H ANNUAL or SCIENTIFtO DI8C07EBT. 

is easily remedied, for it can be tery clieaply made incombustible with Blake's 
paint, or with a paint made of common water lime, mixed with an; cheap 
oil ; or with tbe following cheap preparation. Slake good stone lime under 
cover, with hot water, till it falla into a fine dry powder. Sift and mix hi 
quarts of lime with one quart of salt, in two gallons of water, and boil and 
skim off any impurities. How to 6 gallons of this mixture add 1 lb. of alum, 
^ lb. of copperas, and slowly, while boiling, i lb. of potasli, and 4 quarts of 
clean sharp sand, and afterwards any coloring matter desired, and apply the 
mixture with a brush, as you would any pamt, only thicker, and it forms a 
strong surface, impenetrable to water, and incombustible ftom heat or sparks 
that would ignite any ordinary wooden roof 

The lallera for such a roof should be stiCT, but may be made of stuff 1^ in. 
by 8 in., if well supported, and placed 6 feet apart, with ribs 1 in. by 3 m., set 
edgewise, and well nailed to tbe rafters, not over 16 in. apart. The boards 
may be thin, if well nailed tK) the ribs, but must be abscdutely well seasoned, 
and if put on and covered while hot from the kiln, all the better. One of the 
advantages of such a roof is tiie ease with which it can be moved in after 
years, either on tbe building, or by truisferring it in sections le another, which 
in all bonier towns is no small item of advantage. — NeiB York IHbune. 

INDLSTKIAL RESOURCES OF MASSACeUSEITS. 

The increase in tbe industrial resources of Massachusetts within tbe past 
ten years is one of tlie most remarkable fects connected with the history of 
our countiy during this period. When the industrial statistics of the Stale 
were first collected, in 1837, they exliibiKd an annual production amounting 
to $86,383,616, la 1845 the amount was $134,749,4G7. It has now swelled 
to $390,830,681 — an increase of one hundred and thirty-eight per cent, nnce 
1845, and two hundred and forty-two amce 1837 ; and this wHQe the increase 
of population has been only thirty-fbur per cent smce 184B, and sixty-two in 
the longer period named. "And yet this result," saj^ the Secretary, in hia 
report, " so surprismg in itself falls manifestly below the reality. Leaving out 
of tbe account those branches which were unfortunately omitted in the specific 
inquiries, and nuking all possible allowance for tbe greater accuracy attained 
in the oollection of the information embodied in the accompanying pages, it is 
still apparent that the truth has not been reached. It is next to impossible 
(br the taxpayer, when called upon by the assessor to answer such questions 
as were propounded under the iavi, to divest his mind of the impresdon of an 
intimate connexion between liia answers mid the asaesament of his faxes. 
Hence tbe general tendency to understate results, and an absolute refusal in 
numerous instances to answer at aU. Had those branches which were over- 
locked been included in the returns, and honest and truthful answers obtained 
in all cases to the questions proposed, I am lully persuaded that instead of 
two hundred and ninety-five miUions, we should have bad an ^:gregate of at 
least three hundred and fifty millions, or considerably over one million of 
dollars per day of every working day in the year. As it is, the result exhibits 
a rapid and substantial growth in our industrial rooources which is believed 
to be without a parallel in the history of the world." 
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MSANS OF ABRBSTTNO FIBK3. 

Mr. D. J. Murphy of Cork, Ireland, publisbeB the fbllowiag plan for 
arrestmg and eztiugaiBluug fires. 

"It is aiiaplj saturatjog the water dischmged &D<n fire engines with a 
certain proportioa of cbloride of sodium (commoD saJt) and potaeb, both cheap 
arUclee; and, indeed, the fanner alone will be found qmte effectual in ail 
(Hdinary cases. The proportion of these ingredients lo be employed may vary 
from one-tenth to one-lhirtieth of the weight of the water so diBcharged, of 
which it will be found Ibat a considerBbly less quajitity will be required, 
bota bang so saturated. In low elevationa, and where the Same has not 
reached a great he%ht, the stronger impregnation may be used with advan- 
tage ; but when the flame has arrived at a considerable elevation, the weaker 
unpregnation can only be employed, arising from the greater resistance of the 
air, the increased we^ht of the materials, and the augmented dlfQcuIty of the 
Btroi^fer impregnation passing through the valves of the Are engine : though, 
even then, it can be socceasfiilly diacha^ed to attack the flame at its root or 
base, which is, perhaps, the beat couiBe to adopt in all cases. A. flreman, in 
his onUoaiy dress, and simply armed with an elastic tube conveying this 
stronger impregnation, may boldly and securely fhce the strongest and fiercest 
flame, and make himself a passage through it^ by commencing cautiouslj 
at first to dischal^ the impregnation on each side of him; for, where it 
tails, it not only subdues the Saate, but, by leaving a coatii^ of the 
materials, it prevents it from readily catching again the substance on which 
it previously fed ; the result being that the muriatic acdd becomes volatilized, 
and flies off, while the soda, wbicb is indestmetible, is converted into a glaze 
on the Buriace. The root or base of the flame is therefore the point to which 
the ibrce, power, and efficacy of the impregnation oi^ht always to he directed. 

" This impr^ination, it is to lie observed, can be so managed, by the addi- 
tion of other ingredients, when found necessary, or where the expense is 
disregarded, sui^ as the diluted mineral acids and their salts, as to produce a 
temperature approaching, and even conaderably below, the freezing point on 
Fahrenheit's scale, and yet preserve its fluidity; for it is by its chemical com- 
lunation it actsjigainst the flame, and also in serving to reduce the temperatore 
of the suiTOUndiDg heated atmosphere. Tbe efllect of several engines acting 
at the same tine, by the weiUcer and stronger impregnations, must be all 
powerful, as may be eaaly conceived ; and no fire, whatever d^ree of head it 
may have previougly att^ed, can resist the power and efficacy of this hnpreg- 
nation for any period exceeding half an hour. Even water, saturated with 
finely powdered clay, chalk, slaked lime, ftc., all cheap articles, and slow 
GOuductOTB of heat, may be employed with great advantage on fiames of low 
elevation ; for it is to be impressed that water is alone used as a medium fbr 
conveying these substances, as well as the others, to the body of the flame, or 
rather to its source — such as the substance on which it feeds. Let this be 
completely coated with these ingredientfl; for the water will be quickly 
evaporated by the intense heat, and the effect soi^t — namely, the extinction 
of the fir« — will be the immediate and necessary coitsequenoe." 
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IMPROVEMENTS IN HtlSICAI. INSTKDILENTS. 

Driggia Improved Piano. — In the Annuai for 1S56, we briefly called atlen- 
tion to an improvement in the piano, inveDted hy Mr. S. B. Driggs, of New- 
York. (Se* Ajiaual Set. Sis., 1866, pp. 128, 129.) The followmg is an 
additioua] notice of this improvement: — 

Before speaking directly of the new piano, it will be as well to examine the 
points in the old, whicli the patents are intended to eapersede. The case in 
the old sjstem is made very stoutly, the wood upon which the whole strain of 
the strings rests being some two inches in thickness ; this is aided materiaily by 
an iron plate or upper fVame. It must be undersbxid that the tunuig pins, to 
which one end of the strings is attached, are inserted in a pin block or wrest 
plank, and pass through bolee drilled in the iron frame much larger than the 
pins, so that there the iron frame bears no portion of the strun, whkh ia all 
upon the wrest plank attached (o the case. If that gives in (he least, the whole 
Instrument is disorganized, and whether it gives or not, depends npOD the ever 
variable quaUty and the seasoned age of the wood. To guard against this as 
much as possible, and to counterbalance the strain, which is all on tbe top, a 
bottom ^ inches thick is put to the piano, and heavy sustaining blocks of 
wood Oil up tbe whole interior, leaving onlyspace sufficient for the working 
of the action. We here find a vibrating instrument with a mouBtrously thick 
non-resonant bottom — a, non-resonant case, and lumbered to its utmost pos- 
sible capadty with non-resonant blocks of wood, the only actual vibrating 
snr&ce tieing Ihe single sounding hoard. Upon the slightest reflection this 
seems all wrong ; for we might as well fill up a fiddle with blocks of wood, or 
stuff up the interior of a drum, and expect them under such circumstances to 
produce a pore and resonant tone. 

In Mr. Mj^'s pianos is found the exact opposite of ail this. The case ia a 
mere ^ell half an mcb in tbickuess, which merely surrounds tbe frame. This 
frame is composed of upper and lower light iron plates and bars, boiled 
firmly together by means of connecting anna. These arms pass through the 
wrest plank or pin block, which is entirely disconnected from tbe case, and 
thus the whole strain of the strings is Ijome by the perfect iron ftame (not 
merely an upper plate), and all the strei^;th derived from the wood, which 
must ever be uncertain, and subject to changes frvim temperature, ii avoided 
and dispensed with. Solid, compact, and self-sustaining, the iron frame 
neither yields nor gives, and the strings, when once settled to their proper 
tension, will remain at that pitch fbr month^ and, practical tunera say, for 

Instead of a bottom six inches in thickness, tbe bottom of Mr. Driggs's 
piano ia but one eigklh of an inch thick It is pressed tightly into a slight 
frame of scantling, which gives it a convex form, like the back of a violin, and 
rendera it as stiff and sonorous as a drum head. The sounding board proper ia 
pressed into a light iron frame, and ia retained stiffly in a form, convex: to the 
bottom like the beUy of a violin, and all the space between tbe bottom and the 
sounding board is dear and open. Not a block of wood encombera its area; 
it is a vast sound box, with vibrating sides, vibrating t«p, and vibratiu>r bot- 
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torn A wooden sound post passes from the bottom to the sounding board, 
so that the ali^test vibration on either sensiUTe eur&ce is instantlj commu- 
nicated to the other. 

One other pomt, and the two modes of manuGicture are contrasted. 

To produce a clear, pure tone — a tone which will remain clear and pure 
when forced with the utmost power, there should be no impediment to dis- 
turb the direct TibratJon of the strings. In the general sjEtem of maaufiictare, 
when the string reaches the bridge, ila straight line is diverted by two pins 
which receive it to the right of on^ and to ilu lell of the oUier,'ilius forming 
a zig-zag, wbich was tbought to be necessary to keep the string in its place, 
and prevent ratthng at the brii^. This produces what is called a side 
bearing; that is, the direct up-and-down vibration is stopped at the bridge, a 
side motion given, and the stni^le of tbe two motions resulring eventuaUy 
in a disturbed rotary Tibration, which is more impure the more it is eolbrced, 
and produdng much land sound, but no true noto. 

bi Mr. Drigga'a piano all this disturbing influence is obviated by means of 
aaddlet placed over the brii^e, and fastened at each end to the sounding 
board. These saddles have two ridges ; the foremost one is drilled, and the 
string passes tbroi^ this, and over the other, Uius preserving the tension, 
obviating all rattle, and allowing the string a direct unbroken run &om end 
to end. The result of this invention is, that the blow of the hammer pro- 
duces a clear, pure, and undisturbed vibration, and, no matter how hard the 
blow received by the string, it is not possible toknock out TO>i«; and increased 
power will be obtained in proportion lo the blow, but It will be tone, pmB 
tone, nch, deep, and sonorous. 

la this connection, we would also notice an improvement claimed in Eng- 
laud for the constmction of tbe sounding board, which is described as follows : 

Ooe of tbe greatest improvements in tbe construction of pianofortes has 
been the effldent support of the sounding board, without impairing its powers 
of vibration. Being a large thin piece of wood, it is peculiarly liable to be 
acl«d upon by the weather ; moreover, the bri^e, over which the strings are 
strained, exercises an enormous pressure, requiring adequate resistance to 
prevent starting. But every endeavor to support the sounding board against 
this pressure, end to keep it flat in all weatheis, has hitherto interfered with 
its vibratory power, and injured the tone and touch of the instrument It has 
been reserved for Mr. Dre^)er, of Liverpool, to overcome the difficulty, and to 
discover a means of supporting and r^;ulating every portion of the sounding 
board, in snch a manner as greatly to increase the vibratory power, and, in 
consequence, to improve tho tone throughout, and to obtun other correlative 
advantages. He has taken out a patent for it, and we have no doubt he will 
reap ftom bis discovery as great benefit, pecuniarily, as be has conferred on 
the lovers of music by his improvement of that soul-of private harmony — the 
piauoCbrte. Uke most real improvements, it is so simple as to make every 
one wonder tiiat it should not have not been discovered before. The supports, 
mstead of bemg solid, as hitherto applied, are hollow, and in themselree vibra- 
tOTy. Mr. DiBaper calls tbem "harmomc chambers" and "compensating bare," 
which are elastic, and are so contrived as to force them agiunst the sounding 
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board, wfaererer aapport or reHataace may be required. Tlie soundiug board 
is thus protected &om the preseure of the bridge and the effect of the atmo- 
sphere ; and, being kept more true in its relation to the eUlDgs, the Boimda 
pvduced by the Htnldng of the keyB are more uuifbrm in their results, httro 
leas tendency to get out of tune, and, from the additional vibratoiy structure, 
are fuller, rouiider, and more musical in quality. The touch is correspondingly 
improved, as the strings respond to the slightest touch of tbe bammw. 

^aproted VwUn Boa — By Samuel F. French, of Franklin, Yt. When the 
musician wishes to execute a delicate passage upon the Tiolin, be turns the 
bow over, so that only the edge hairs will scrape the strings. The present 
improTement cooaiatB in attachiog the ends of a few of tbe burs to a spring 
pin, placed in the handle of the bow ; whenever a fine tone is wanted the 
operator compresses his hand and pushes out the pin, and thus separates, or 
throws out beyond their fellows, those hairs that are connected with the 
pin. The mu^ produced by tbe separated burs will be of the most delicate 
nature. 'By loosening the hand the pin instantly fiiea in, and brings aU the 
haiis instantly t<^tbec again. This improvement does not interleie with the 
straJoiDg of the bow. 

Musiail Kotalion. — Mr. W. Striby, of London, has tecenUy taken oat a 
patent Ibr a new sysl«m of musical notation, the object of which is te reduce 
all the musical cle&, scales, and systems to one single scale ; or, rather, a 
single system of scales. A new shaped set of deft is adopted, by which a 
^ven note wilt retain the same relative position upon the staves for all instni- 
ments and clefi ; and, instead of using only Bve lines in a stave, he employs 
a greater number, having one called a "union line," differing from tbe others 
in size or color, to render it conspicuous, to enable a person to distinguish the 
position of the notes more readily. 

Regisiering Music — Composers and extemporizers of pianoforte music have 
liAg been in want of some contrivance that should register the notes of a 
musical compo^tion as last as they were struck upon tbe instrument Many 
attempts haTebeenraadetoFroducesucbanapparatus,but never, we believe, 
with real practical success. Their parts have generally been too complicated 
and uncertain for utility. An invention, by Joseph C. Day, of Hackettatown, 
N. J., seems to effectuaJly overcome all difflculties. It consiata in placing 
across the top of tiie piano a frame, in which an endless apron of paper or 
other substance is made to revolve by means of a weight or spring. A series 
of light perpendicular rods eitend down from the frame, the lower ends of 
which rest, one upon each key. The upper ends of tbe rods are furnished 
with markers; whenever a key is pressed the rod which rests upon it also 
Mta, and its marker touches tho revolving p^ier, leaving a mark indicative of 
the note touched. When the finger is removed, the key rises and carries up 
the marker away from the apron. If the paper is lined off laterally and lon- 
gitudinally, the composition may be easily read and copied by the operattn'. 
The lenglji of the notes will be shown by the length of the mark, 

Porifo^ for Binding Sheet Music. — In im invention for the above purpose, 
patented by James Shaw, of Providence, R. I., a roller, constructed of wood, 
is permanently attadied to the back of the portfdio, on the inner side of On 
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oorerB. The roller ia equBl in lengtli U> the covers, and iiae a longitudiiuiil 
groove out in it ita entire length ; it also has grooves cat in it circmnferentioll; 
ftt equal distaucee apart Ketallic rings are fitted loo8el7 into the giooTes. 
The music aheets, maps, engrovi'^a or otl^or artdcleB, are secured to the rings 
within the portrolio, b; meaos of a needle and thread. 

Impimmnent in Melodeoas. — In ordinary molodoona the keys are quite 
short ; they do not ejrtend back like piano keys, but terminate just at the 
fiilcnun. Attadied to the under Bide of each key, in a melodeon, is a wire 
projecting downwardiS, known as a " push-down pin ;" when a key is pressed, 
this ptu comes in contact with a pair of corresponding reed valves, opens tho 
same, and musical sounds result. In the best melodeons each push-down pin 
opens two valves, so that for each pressure of a key, two different sounds 
are produced. An invention, by T. F. Thornton of Buffalo, N, Y., consists 
in elongaljng the rear end of the key, and placing upon the upper surface 
of the extended part a " push-up pin," arranged in connection with an 
additional set of reeda and valves. The result is that whenever a key is 
touched, four mu^cal sounds, forming a chord, are produced, instead of twc^ 



SEROPYAN'S FROTECTITE PROCESS AGAINST COlTNTERFErrrNG. 

In the plan proposed by Hr. Seropyan, the paper, before the printing, is 
tinted over the whole sur&ce by means of an oil color, excepting that in 
certain parts of each bill, five or more, the denominaUon is indicated in large 
letters or figures, which are left white like the uncolored paper. After thL' 
comes the prinljng of the engraved plate. To alter such a bill, it ia necessary 
to color up, precisely to the general tint, the white letters and figures, 
expressing the denomination, so as completely to obliterate them, and, at the 
same time, not obscure the et^avii^ over them. 

The new plan prevents photographic copying by means of the -peculiar 
color and nature of the ink, and ^so of the color of the paper; and thim tbe 
results of trials with Seropyan's bills which have been examined, as well as 
Irom known principles with regard to the impossibihiy of obtaming distmct- 
nesa in a photograph when the object cojned has certain ahades of color, it is 
beheved that the method is a complete protection. 

In copying a print by any anastatic process, the ink of the letters, . or of Hie 
ei^raved lines, does not absorb tbe corrosive liquid with which the papra is 
moistened, and upon this difference between the clean paper and the ink 
lines, the possibihty of anastatic copying depends. Now in the Seropyan 
mode of printing bills, the general face of the bill being covered vrith oil 
odor, there ia no such distinction as is here required ; whatever means may 
be used to remove the oil will obliterate tbe printing. Hence the anaatatio 
method csimot possibly be used in copying such bills. 

POWERS' SYSTEM OP MODKLLIKG. 

The following is a deacriptioa of the new me^od of modelling recently 

introduced by Powers, the American sculptor : — The original block is cour 

structed in a masonry of small bricks of " gesso," laid in plaster, and of 
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dimenmona Tarjdng from three to four inches long by two to two and a balT 
inchea wide, and about three qnarters to one inch aiiclc. These, piled t«ge- 
ther, become a bomogeneoiu mass of BOlphate ot lime^ and an eaul; workable 
artificial a)«ae. The block so made ia next chipped down to the required 
size, the component limbs and trunk being bewn out of the solid, principally 
by the aid of nnall mid light cbiaela and hammera. Upon the scaly chipped 
Bur&ce of the ttgoK In tbis state (when it resembles a lepidodendron mors 
than anytbing elsc^ tbe modelling of the muscles and features la effected in a 
past« of plaster, dabbed on witb trowels, floats, and flnallj spuds of various 
sizes. The floished sur&ce of tbe nude ts lastly woiked up by hollow files, 
pierced at one end, like a colander, with boles, half round which a tooth is 
raised. Theee files are extremely effective ; they are made by the artist him- 
self of every shape, size, and cnrvature, and rasp the dry plaster away 
beautiiiilly, leaving a pleasant texture of sur&ce. 

. In the fingers and extremities of the plaster model copper wires, are 
inserted, being tbe only representatives of the unwieldy mass of iron frame- 
work neceisary for the setting np and support of a clay model ; thetie wirea, 
by their ductility, aSbrd sufBcient liberty for changing tbe pose and attitude 
of members, i^ as the work proceeds, occasion arises for so doing. A finger, 
for instance, requires to be more bent ; it is sawn through to tbe wire at 
the joint, tbe wire is twisted into tbe required portion, and a G'esh modelling 
of the joint muscles is alone required- The wires, m foot, take the place of 

For finishing the limbs of his %ures with that extreme nicety which he 
does, Mr. Powers adopts a bold and novel mode. He baa invented a vice, 
which is set upon a Imll and socket joint, uid has, by virtue of raising and 
depressing strews, every possible variety of motion. Tbis instrument is the 
perfection of ingenuity. The sculptor cuts off from bis figure an arm, a head, 
a leg, when modelled sufGcientiy for bis purpose, and, fixing it in tbe vice, 
turns, twists, svapes and polishes it at his ease, to the most detailed finish. 
In cutting of^ a dowel is inserted inlo one side of the cut, and a mortice 
hole left in the other, and these are so arranged, with regard to a groove 
which is first made on the out«de of the limb, as to insure an absolute 
accuracy in refittmg. Sy airangemeats of tbis kind the woi^dng of the 
torso is rendered much less difficult than when covered in part by limbs 
stretching before it, and tbe finishing of tbe nude to that exactness which 
Hr. Powers always adopts before touching the drapery, becomes a less tedious 
rperation. 

The several advantages obtained by this ijetera are, tbe saving of one 
whole operation, viz. casting, the model itself being used for the points ; the 
convenience of being able at any time to put adde or resume a study without 
that intervening watchfulness, and care in moistenii^ and covering up, winch 
a clay model requires; the more absolutely sculpturesque nature of the 
designing itself; the bcilit? of bending the extremities when modelled by 
nieans of their central wiry bones, which would only cnC through instead of 
moving the clayey limbs ; the saving of time and labor, by remodelling a 
portion only, instead of a whole limb, when sightly altered in position ; and, 

t.ooyle 
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SUBMARINE AND SUBSOIL MAPS. 

As far back as tbe year 1853, Professor Forchhammer, of the UniTereily 
of Kiel, suggested in a speech to the assembled aavana of Germanj at their 
aauaal gatberiog at Wiesbadeo, the poaaibility of couMructiiig submarme 
charts on the same principle aa the conunoQ geographical maps, with a 
shading of greater or lesa strength to denote the mountains and other in- 
equalities of the bed of the sea. That gentleman has Just now had a map 
on thia principle engraved. It is intended to illustrate a work of his dow in 
tbe press on the Ruins of Troy, and representa the sea between tlte Island of 
Teuedos and the opposite coast of Asia Mmor, iocluding therefore tbe classic 
Bpot where the Greek ficct lay at anchor, the rendezvous of the diSerent naval 
oonUngeulS to the memorable eipedilion to Troy. This submarine map ia 
partly based on the soundings taken by H. B. M. surveying ship Beacon, and 
published in the Admiralty charts, and partly ftom the observations made on 
tbe spot by the learned professor himseli| who spent a long time in those 
cias^cal parts for the purpose of studjit^ tbeir topography. He proposes to 
call the charts constructed on bis new system, " Bentbeographical Maps." ' 

Saisotl Map. — U. Dumon, of Paris, has recently constructed, by order of 
government, a map, exhibiting the nature and character of the subsoil for 
the whole of France. It is designed to be used with, and to accompany 
another map descriptive of tbe ge<^aphical and geological features of the 
surface. The one map exhibits with Uie greatest accuracy all inibrmation 
pertaining to the surface, while the other reveals what lies immediately below 
the sjirface, thus afibrding indications of gceat value to the agriculturist, and 
to those engaged in searching lor minerals or building materials. 

COOKINa WITHOUT FIKE, 
Mr. W. W. Albro, of Brnghamtan, N. T., has invented ft contrivance for 
this purpose, which consists in a combination of tin cooking dishes placed 
above each other, the bottom oT one vessel fitting into the lop part of the dish 
below, Ac. In the lower dish of all, the inventor places a small quantity of 
quicklime, and then by means of a tube introduces a little cold water; a 
strong chemical action ensues, and intense heat is instantly generated, where- 
by articles of food, such as meat, v^;etables, tc, placed in tbe other dishes, 
will be cooked in a very short time. The inventor states, that a tin con- 
trivance of tbis kind, not occupying greater space than an ordinary bandbox^ 
will do the cooking of a family of five persons. It is also adaptable for work- 
ing men's dinner pails, enabling them to enjoy C'eshly cooked and warm 



QAS AND ATMOSPHERIC AIB COOKING. 

There is probably no greater popular error than tbe idea that tbe brinhter 

the li^M ia the greaiir Ow heat, nnce it is a well known feet that many sub- 
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stoDcaa which gire acanxij mj light, are remarkable for their heating pro- 
perties. Thus alcohol and pure hydrogen gas give but little light, while their 
heat is very much greater than that of the bright, shining flame of a candle 
or lamp. It ia evident, then, that the production of light and heat inrolFes 
principles which require entirely different contrivances when we dedre to 
obtain the best eflecta. 

'When carbureted hydrogeu gaa [s used for iUummatiou, the light is due to 
the combustion of the carbon with the hydrogen of tiie gaa, and tbo oxygen 
of the atmosphere. As tie action of the oxygen is cooflned to the exterior 
surface of the gaa, the greater the aurfece exposed, in proportion to the bulk 
or volume of the gaa, the more brilliant will be the light ; to attain tbia 
object, the gaa is usually thrown from the jet iu the form of a thin sheet, as 
in the " bat wing," or in a tbia riug, as iu tho " argand" burner. There is, 
however, a limit to the tenuity of this sheet or ring, from the necessity of 
having a BuCBcient volume of gas, to allow a large number of particles of 
carbon to become ignited at the same time, because it is from their iguittoa 
that the light proceeds. 

Under these drcumstancea, more gas generally passes through ttie jet than 
is consumed, and the proportion which Is thus wasted depends upon the puritf 
• ol the gas, and the construction of the jet from which it is burned. It ia a 
natural inierence, therefore, that the moat wast«liil method of u^g gaa, ^ther 
for l^ht or fiiel, would be to bum it fitim separate, round-bole jeta, because in 
this form there is less of the gas exposed to the action of the oxygen than in 
any otiier. 

Havii^ thus expired tbe process of illuminating by gas, let us now 
examine how these principles ^ould be modified bo that the gas may be used 
to the best advantl^ lor fiiel. In this case, heat is the sole object, and the 
perfection of any process would be to consume aU the gas, and be able to con- 
trol all the heat which it evolves. To obtun this result, as &r as pos^ble, it 
is essential, 1st, That not the surfece only, but all the particles of tbe ga^ 
should be brought hi contact wilb the oxygen. Sd. A due regard to economy 
requires that no draft should be created around the jet by heat or otherwise, 
by which the gas will issue irregularly, cau^g a greater consumption of gas 
at one time than another. Sd. The products of consumption should be made 
to add to tbe beat, or be so disposed of as to prevent any unpteasant or 
noxious effluvia ttoia passing off. 

lUPBOTBUENTS IN OAS APPARATUS. 

Shades far Lamps and G<w Ughb.—'E. Gillen, of London, has taken oat a 
patent for making globes and shades composed of prisms of glass. Tbey are 
strung together, and -made to assume the proper form on a frame. By 
varying the shape of these prisms, very beautiM and novel effects aro 
produced. 

Improved Gas Apparcdva. — Mr. A, Longbottom, of London, has obtained a 
patent for constructing retorts for making gas from oil, with an interior cone 
in each, and convex on the outside, to contain the Are. Each retort has also 
« &1se perforated bottom, under which is placed a mixture of charcoal and 
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lime. The oS ia permitted to enter the retort end drop on the red hot apex 
of the CODS, whea it is conTerted into gas. The gas i^aniiot got out without 
passing through the perforated bottom aud amongst the heated mixture of 
charcoal and Ume, which tend to puriQr it. From the retort it j>as.ics to the 
cooler, where it is washed with water, aud from thence into a receptacle 
for us«. 

Improvenuni in Gas Reioris. — The object of an invention by J, G. Hock, of 
Newark, N. J., is to enable the heads of the retorts to be more handily and 
quickly attached and detached than the mode of fastening them at present in 
general use admits. Another object is, to enable the Ihatcning to be readily 
detached from a worn out retort and applied to a new one. The neck of the 
retort is cast with a strong lug on each side, clo)!0 to the mouth, said lugs 
havmg a square hole through them to receive the square shanks of two 
hook headed bolts, which, with a bail and an inclined projecting rib, on the 
outside of the retort, constitute the fastening. 

Improved Gaa Barner. — An improvement has been recently brought for- 
ward designed \Ki be used in connection with bumera where the flame is pro- 
duced by the combustion of two jets of gas issuing simultaneously from 
the top of the burner. The improveraeut consista in pladng a small blade of 
metal on top of the burners, between the gas orifices, so as to more fully 
separate and spread the two jets, and cause the dame to be broader ; the 
metallic blade is also allied to act as a receiver, and by beoomhig itself 
highly heated, to impart additional caloric to the gaa, and thus produce better 
combustion. The blade is quite aroall, and the two jets unite above it in one 
common flame, in the usual manner, excepting that it is broader and larger 
than it would otherwise be. The iuTention is said to be applicable to nearly 
all burners now in use, and it is clauned for it that it efl'ects an important 
purpose, — that of increadug the illuminating power of the gas without aag- 
mentmg the consumption, 

knight's satett entelopbs. 

Ur. B. T. Knight, of Philadelphia, baa recently patented an impfOTementin 
envelopes for valuable and important letters, with tlie double purpose of 
making the envelope, post-mark, jrc., a part of the letter, and of preventing 
any clandestine opening of the same. It is, for some purposes, quite a defect 
in the present envelope that the gum may be moistened and the letter opened 
without discovery. Wafers may be soaked nearly as easily, and wai ia 
liable to melt in hot climates. In Mr. Knight's invention a little more paper 
ia used, and the flaps being locked together by a species of dovotuling in 
addition to the gum, a metallic clasp or eyelet is put through the lower por- 
tion near the edge, which effectually secures the whole package. An eyelet 
through a letter folded hi the ordinary manner would not only prevent its 
romoval from the envelope, hut would interfere with its unfolding when pro- 
perly opened. To avoid this difficulty tlie paper ia to be folded with ita edge 
projecting, and this edge, rather than the folded portion, ia allowed to receive 
the eyelet By this arrangement the soaking or tearing open of the uanal flap 
of the envelope does not releasa the letter, and the proceas required is » 
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tearing or cutting arouad oa three sides oT the envelope, after wbioh it nu^ 
be opeoed like Uie cover of a book, and the contents unfolded. The letter 
thus goes on file canying the envelope with it, as a teetimotif of the time and 
place of maDii^, and also of any nisdirection, retumiiig, Ac, which often 
might render such a matter of importance. 

INDIA KUBBEB BOTrONS. 
A. etjie of button for overeoats and general business clothing has been 
introduced within Uie last two years, which grows more shiny with age and 
wear, and in its every quality seenis to be an admirable button. It is made 
Irom one of the Goodyear varieties of prepared rubber, and a manuiactorf is 
now iu operation in New Brunswick, which ^tcb employment to some two 
hundred hands, male and female. The buttons have untjl thia season been 
held at so high a price as to a great extent to prohibit their introduction, but 
a material reduction has, we learn, been lately made, which bids fair to 
render tbem the standard style for the class of clotbing described. 

IMPROVED TOILET GLAB8. 
An improved toilet glass exhibited at a recent exhibition of the London 
Society of Arts, presents the peculiarity of reSectlng the back of the head as 
perfectly as it does the face, on one surface at the same time, thereby ena- 
bling a lady to arrange her back hiur with the greatest ease and precision. A 
brass telescopic rod with a drculaj mirror suspended from it, is attached to 
the top of an ordinary toilet glass by means of a thumb screw, and when the 
rod is drawn out, the back of the head is at once reflected in the glass ; when 
not required for use, the circular nairror can easily be placed back at the top 
of the glass out of the way, so as not in the least to interfere with the ordinary 
use of the glass. 

NEW WAT TO CLK4K A HOUSK OF EATS. 
A correspondent communicates a novel plan adopted by hun to firee his 
bouse f^m rats, and which proved perfectly successful. His house had been 
completely overrun by them, and he had tried eveiy means to get rid of the 
vermin but without success, until he hit upon the following expedient: — 
Basing a small board m the garret floor, be opened a communication between 
the floor and ceiling beneath, which interior communicated with the spaces 
between the side walls and the laths and plaster over the whole house. Into 
this opening he placed a dish contaming finely pulverized black oiide of 
manganese, and poured over it a suitable quantity of strong hydrochloric 
(muriatic) acid. The floor-board was then replaced. The eflfect of the chemi- 
cal iiii2:ture of black oxide of manganese and hydrochloric acid is to disengage 
slowly in the cold that most powerful, deodoriang, flunigating gas, chlorine. 
In common with all gases, it gradually diffuses itself through the air, but 
banng a greater weight than atmospheric air, it accumulates at Qie low- 
est levels. The tendency of the gaa hberat«d, therefore, was to penetMte 
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ereiy vacant apace between the w^Ib and ceilingB, trad at last found exit in 
the cellar. 

It may b« here stated that tha quantitj of gas so liberated can exert no 
injurious effect upon the houae or its inmates — indeed the result is rather 
beneficial than oltaerwise upon the geuend health. la the case in queetion, 
the odor was not noticed to any exteut in the bodj of the bouse, but after a 
while was very perceptible in the cellars. In a concentrated condition, 
chlorine, it is well known, is most offensive, irrespirable, and destructive of 
animal life. It, at the same time, neutralizes and destroys all other odors 
and infectious matters. — Ebitob. 

PATENT DRESS FASTKNTNG. 
An English patent has just been issued for a a^le of liiateuing very similar 
to the studs often employed in sbirt bosoms, but much ea^er to operate. 
One head is smaller than the other, and is rounded, so tbat it ma; be easily 
thrust througb round boles or metallic eyelets in the cloth, and bold until it 
is pulled with considerable fbrce to remove it. To facihtate both the apply- 
ing and removing — as also to insure the staying in its place until the bole 
becomes worn considerably too" large — the smaller bead and also the shank 
which connects it with the other is split into fbur parts, wbicb spring slightly 
by their elastici^, so that it contracts on entering or leaving the holes, but 
eTtenda to its full aze when fairly in place. It would seem a veiy deurabte 
improTement for sbirt bosoms, as it would dispense with much of the crum- 
pling and soiling now unavoidable in Sxing the ardinary studs. 



Mr. J. T. Buel, of Whitehall, N. T., Las invented a new flsh hook, the 
improvement in which consistB in having the upper part of the shank of the 
hook, which is made solid or in two parts, ienniuale in a small barb, whereby 
a, " minnio" can be secured upon the hook more permanently, and in a position 
to insure the capture of the fish as surely as he bites. Also in having the 
book thus constructed, made in two parts, so as to allow of the lower barb 
being turned out of line with the upper one, aod so constructing the upper 
barb that an elastic eye shall tie formed by it and the shank, whereby an arti- 
ficial injnnie moy be conveniently placed on or removed from the shank, and 
a natural minnie substituted lor it and twisted spirally, and thus caused to spin 
similar to an artificial bait when m the water. Also combiniog with the lower 
barb of the improved book, one or more minnie barbs, in a manner to form a 
"minnie gang," and having one of the minnie barbs turn tree of the lower 
barb of the improved hool^ so thai, when desirable, a spiral twist may be given 
to the natural minnie. 

mPBOVSD 81TGAE PATT. 

A. new si^iar pan has been invented in England of wtiich the improvement 

consists in introducing into the body of the vacuum pMi a series of vertical 

tubes, through which steam is admitted to facilitate tbe operation of evapo- 

ntioQ and cryBtalliaation. The tubes are inclosed within a cylindrical casing, 
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and betireea (he ^des of the paji a vacant space is tell, His arrangement 
causes an upward current of the solution in the pan at llie centre of the series 
of tul>efl, whilst a gentle descending current is jnwluoed between the cylinder 
and pan, hj which compound moUon the contents in the pan are prereoted 



NEW IK8TRUMENT FOB THE ADMINISTRATION OF CHLOBOFOBU. 

M. Duroy, of France, has inTented what he calls the Anasthesuneter, an 
instrument to be used in the application of clilorofonn. It is a circular stand 
of wood bearing a close cylindrical Tase, into which descends a tapering stem 
IVom a botUe-lilte reservoir fixed above it. This reaervoir is graduated with a 
scale, each diviffion corresponding to one gramme of chloroform ; so tliat the 
quantity of chloroform poured in can ba accuraletj measured. Then, by turn- 
ing a tap, accordingto the indications of another scale, the clJoroform descends 
through the tapering stem at the rate of four, ten, twenty-flve, or more drops 
a minute, into the vase beneath, from wlionce it is breathed, mingled with 
ail, by a flexible tube leading to the patient's mouth. Thus, the quantity to 
be inspired can be determined beforehand according to the nature of the case. 

BLANC'S PBOCESS FOB EXTBACTING THE FIBRES OF PLANTS. 

The following is M. Blanc's (of New Orleans) recently patented process 
for extracting the fibres of various endogenous plants ; "I cut the plants in 
August or September, close to the ground, and sink a pit m the field where the 
plimia gnm, from aii mches to two feet deep, throwing tlie earth outside, 
forming an embankment around the pit I then commence in the centre of 
the pic, and set tbe plants in a perpendicular position with tlieir butts doivn- 
wards (as soon aa the plants are ctii, before they have time to die, and 
while they are atUl green and alive), and continue to set up around the same, 
keepii^ them as near perpendicular as I can, and presang them closely tj^e- 
ther until I have filled the pit with the plants or the sprouts of the trees, wliidi 
I cut when young and tMidor. 

I then commence coverii^ the sides of the same with leaves or straw, 
so as to suntnmd it perfectly ; I then thrpw the earth against the sides on 
the leaves or straw, making it several inches thick, until tbe whole ja 
encased in a wall of earth as high as the tops of the plants, leaving the top of 
the stack or pile uncovered. My reason for doing so is, that by erduding 
the surrounding current of the atmosphere and tho heat of the sun from the 
plants, I cause the gas contained in the natural state of tbe plants to be evolved 
by degrees, or slowly, and as it is carried off at the top of tbe plants, tbe 
moisture of the earth rises up and through the plants, and destroys the glu- 
tinous particles thereof and causes the fibre to separate from the woody 
subslaoce, preserving its strength and elasticity, and changing the color to a 
l^t yeUow. After I have prepared my pit or stack, which may be of any 
Bize that the quanti^ to preserve may indicate, 1 let it remain in thifl state 
&ora eight to fifteen days, when the process will generally be sufBdent; this 
may be known by taking from the stack at different points and trying it, — if 
the bartt will separate easily from tho woody substance, and & light mouldy 
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nble, then it ia time to brealc up the pit and spread it oil the 
ground to drj. 

When the plant ia dry, which will be in from five to ten days, the woody 
portion is separated by passing tbe plants through any ordinary roUers or 
heaurs, or by horses treading on them. By this process I get the fibre from 
the wood, and have all its strength and elastidty preseired, and am now able 
to manage it without baving such great quantities to handle. Several of tlie 
fibres of the finest quaJities will be perfectly prepared by iJiia process for 
manufacturing. The coarser fibres can be water^rottedfor afewdays,saysix 
to eight, when they can be fittsd for market or manufacturing by the common 
process of brealdng, scutching and hackling flax or hemp. 

FLASTSB CASTS OF LEAVES AND FLOWKES. 
The following process is recommeniied by an emment English ei^raver, for 
obtaining accurate and beautiful casts from the leaves and other parts of 
plants. The lea£ as esily as conTenient after being gathered, is to be laid on 
a fine-grained, moist saoid, in a perfectly natural position, with tiiat surfece 
uppenaoBt which is to form the cast, and hemg banked up by sand in order 
that it may be perfectly supported. It ia then, by means of a broad camel- 
hair bmah, to be covered over with a thin coating of was and bui^ndy 
pitch, rendered fluid by beai The leaf is now to be removed from the sand 
and dipped in cold water; the wax: becomes hard, and likewise tough, to 
allow the leaf to be ripped ofl' without altering its form. This hemg done, 
the wax mould is placed in moist sand, and banked up aa the leaf itself was 
prerioualy; it is then covered with plaster of Paris, made thin, due care being 
taken that the plaster be nicely pressed in aH the mtersticcs of the mould, by 
means of a camel hur brush. As soon aa the plaster has set, the wanntii 
thus produced softens the wai, which, in consequence of the moiaturo of the 
plaster, is prevented from adhering to it, and, wilt a httle desterity, it may 
be rolled up, partmg completely finm the cast, without injuring it in the 
least. Casts obtained in the manner thus described are very periect, pos- 
sessing a high relief; and form excellent models, either fbr the draughtsman 
or for the moulder for architectural ornaments. 

MAKINBE'S TIME COMPASS, 
Thia new instrument^ invented by Ht. Boeder, of Cindimati, consists of a 
chronometer, and a horizontal dial, with a style on its tace, aud a stationary 
equatorial brass ring laid out in degrees, minutes, and seconds. These are 
supported on a movable axis, forming the fi>cua of a vertical quadrant laid out 
hi angles at each side, so that the angle of dial and ring can be changed bj a 
thumb screw. Below the dial is the common mariner's c6mpass, with a 
spirit-level on its table or standard t«p. The mstmment is deseed to be 
used with thft compass in steering ships, and its object ia to indicate the 
position of the ship at any hour of the day when the sun sliinea, thus ope- 
rating as a corrector of the compass, which is hable to be affected by local 
attraction in iron ships, and by masses of metal, such as a cargo of wrought 
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PUKIPYING COTTON S 

EeretoTore the efforts made to render tbe seed of tbe cotton plant arailable 
for the production of oil, or for the purpose of feeding man or domestic animala, 
have not been productive of perfect results, owing to the nature of tbe shell 
by which the keniel of the seed ia ioclosed, aa some fibres of the cotton 
adhere to it, and both the shell and tbe fibres of cotton absorb a, considerable 
portion of the oil, and also render the cake unsuitable for feeding purposes. 

A patent baa recently been taken out by Daniel W. Messer, of Boston, 
Mass., for an improvement in preparing cotton seed, baring for its object tbe 
removal of the aliove erila. The nature of this improvement con^sts in the 
separation of tbe shell of the seed from the kernel, previous to expressing the 
oil, by wliich a greater quanU^ of oQ is obtained &om tbe Bmue amount of 
seed, whilst tbe residuum, or oil cake, is lett free from shell and cotton flbr^ 
and is therefore Tendered much superior for feeding cattle. This be accom- 
pliflhes as follows: — 

The shell of the cotton seed Is first softened by soakii^ it in water, or by 
Bubjecting it to tbe action of low steam. When boiling water ia employed, 
about five minutes' immeiBioa of tbe seed in it is sufficient ; wben cold water 
ia employed, a, much longer Ume is necessary ; and tbe time required to soften 
different varieties of seed, varies with the amount of moisture iu tbe seed. 
After the seed is thus Boflened, it ia passed through proper Toilers, or sub- 
jected to gentle pressure in a press in small quantities. By tbis means tbe 
shell is broken, and the kernel is forced out Both tbe kernels and shells of 
the seed are then dried in the sun, or by very low artificial heat. If tlie oil 
ia to lie used for culinaly purposes, great care must be taken not to dry (Le 
kernels under a high beat When dry, the kernels and seeds are separated 
from one another by sieves, and the oil is then expressed irom the clear 
kernels by passing them between revolvmg prosaure rollers, or any suitable 
oil pressing milL The residuum, or skin, of the pure kernels fbnns boautifiil 
oH cakes for feeding cattle. 

Oa/rom Coibm Seeds, — The following ia the claim of a patent recently 
granted to Dr, A. A. Hayes, of Boston, for eitracting oil from tbe cotton 
seed: — "I do not claim any mode of crushing the matured seed or expreaaii^ 
the oil trom the kernels. I claim the maturing of tbe cotton seed, after it 
has been separated from the cotton by_heat, artificially applied so as te render 
the husk brittle and easily separable from the kernel" 

KKW DKAWING AMD SUKTETING INSTECMKinB. 
New Draiving InstramenL — A new inatrument baa been invented by Mr. 
W. J. Xammerhueber, of Washington, for iacilitating the drai^htsman in the 
construction of linear perspectives. It consists in providing the sides of the 
drawing board with raised edges of circular form, the sweep of the rarde cor- 
responding with the distauce of tbe vanishing point The lines are drawn 
with a common T-square, the base or cross piece of which ia provided with r 
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Goaple of pins. The pics rest ^tiLiEt one of the circular edges above Duned, 
and on being moTed around against the circle, the blade of the square will 
alwajs indicate the direct Une of perspective, 

Orandalta Stirveying lasinmieiil. — Ur. E. A. Crandall, of Friendship, 
Alleghan/ Co., N. Y., has invented an iogtrameDt for indicating distances b; 
inspection, which will, if completel7 saccesaAil, be of great value to sorveyore 
everywhere, and particulwly in rough districts^ where it is desirable to 
meaaure acroas rocks and. chasios, creekB and lakee. The principle is that of 
triangolation — a method always adopted in exteoaive and accurate measore- 
menls, as in- the Coast Survey, but which requires too much figuring for 
ordinary field-work, and espedftlly tbr the mass of excellent practical but 
rather tmletlered backwoods surveyoni. Trisogulatioa oonsiste in taking two 
observations of an object, eiUier at the same instant or succeBsively, bom 
stations a short distance apart, so that the lines in which the object a viewed 
shall taper in a proportion corresponding according to a, certain law with the 
distance of the object. Ur. Crandall's instrnment carries two small tele- 
scopes, each provided with the usual cross wires for very accurate pointing. 
One of these is firmly fixed to the iustrument^ bat the other is free ta swivel 
horizontally, and is ingeoiously provided with very delicate and accurate 
verniers (br reading off the angle. The distance apart of the two telescopes 
is only one foot, but even with this narrow base the triangulation may be 
made to indicate distances as great as a mile with a degree of accuracy 
depending id' course on the correctness of the instrument and the keen obser- 
vation of the operator. To &cilitate the measurement of considerable 
distances, the extremely sl^t motion of the telescope is magnified as the 
distance increases, by employing levers which voluntarQy and successively 
come into play, and make the veiy slight chuige of position for every ten or 
one hundred feet very sensibly readable. The base of the triangle being 
uniformly one foot, it Ibllows that the instrument may be graduated not with 
degrees, minutes, and secondE^ but with the distances themselves, in plain 
Qgnrea. The value of such an iostrumeDt, in denoting at once the distance 
of any inaccessible as well as familiar object, can hardly be overrated. 

ProporiioBol Dividers. — An invention, by H. M. Parkhurst, of Perth 
Amboy, N. J., consists in providing each of the tegs of common dividers with 
a short adjustable secondary leg, jointed at right angles to the middle of the 
primary legs, and so arranged as to open and close parallel with the latter. 
When the dividers are opened or closed, the secondary 1^ will move, mote 
or less, proportionate to the distance of their points flvm the joint of the 
original legs. If the pointa of the secondaiy legs are set at precise right 
angles to the other legs, the secondary pomters will move just one half the 
distance of the other points. The Beeonday lege can be set so as to exhibit any 
desired proportion with the utmost exactness. There is a scale, set screw, Ac, 
fi>r adjusting the angle of the secondary l^a, which tiualitate accurate. 

IldPBOVBMBNTS IN 8AW8 AHD SAWMILL8. 

Sarhvi'i Imprvotd Saw. — Ur. Nelson Barlow is the inventor of a saw (br 
dther cross cutting, splitting, or bevel cutting any kind of wood, with all tiie 



120 AHMTAL OF BCIKNTIFIC DrSCOVEEY. 

rapidity and ease of the ordinsij aaw^ and jet leaving a neatly perfect 
planed Burlace. It is a tnfle thinner, requires little " set," aud consequeutly 
makes a thinner " ker^" or takes away less of the wood in cutting, thao the 
ordinary varieties. 

Saws are usually set by bending the alternate teeth laterally in opposite 
directions ; no such set is put in this saw. The genera] outUne of the teeth 
is that known aa the "gullet," or "brier," and the peculiarity eonsisto in 
hollowing out or grooving the cutting &ce of eveiy. tooth, or of every alter- 
nate one, in a line extending Irom the point inward. This form enables tha 
tooth te act as a gouge so as to cut smoothly rather than to tear away the 
material, and by slightly spreading the acute edges at each aide, a sufGtnent 
width of kerf is attained to reheve the body of the saw. The grooves are 
Ibrmed and renewed by clamping a small steel cutter-wheel npon the tooth 
and turning it by a crank attached. The edges are spread by a blow or two 
transmitted through a steel sot or pundi of suitable shape, and the sides ore 
" erased " or smoothed in the usual nsanner by touchiug l^htly with a stone 
while running. 

Previous attempts 'to widen the points of saw teeUi have generally 
Med, we think, from the teeth anchoring in tha wood. The gouging pro- 
pensity, or rather the clean cutting action due to the peculiar tbrm, seems 
te prevent any such evil, and if the thin edges can be made to eudore, the 
improvement will probably come into great litvor. 

AUea'a Variable Feed for SavimiOa. — Soft wood may be fed up to a saw 
much faster than bard, and there are in most logs bequahtiee which call for 
different rales of feed every few seconds. Common sawmills can only be 
adjusted so that the feed shall be moderate enough fbr the hmrdest knota, and 
consequently too slow fbr the clear portions of tbe wood. Ur. Z. O. AUen, of 
Buffiilo, has lately invented a variable feed, of which the variation in the rale 
is produced by allowmg one wheel to turn by the friction alone or " rolling 
contact" with the lace or tide of another, and letting tbe fiist move endwise 
on its shaft at the will of the sawyer. By this means (the lace-wheel being 
on the end of its shaft, and supposed te revolve with any uniform velocity^ 
the number of turns per minute of the driven shaft varies vrith every new 
portion of the movable wheeL If its periphery is allowed te press agmnst 
the centre only of the lace-wheel, no moUon results ; but when moved ever so 
little ftom that position, a d^^ee of speed is obtained which increases with 
every 8ucces»ve removal of the wheel ftom the centre, until, at its periphery, 
tbe &iat«st rate of speed is attained. By means of a suitable lever held in the 
band of the sawyer, the rate at which the log is fed up may be varied with 
every indication (by sound or otherwise) of a changing character in the wood. 
The periphery of the driven wheel in this feed is made of bard wood, placed 
in such manner that the end of the grain is always presented te rub against 
the face-wheel. 

Barim'e Faimt Cinxlar Sale. — This improvement consists in grooving tbe 
Ikces of the saw teeth ftom their points inwardly, forming thereby acute 
cutting edges or double Seams at their aides. Thus constructed the teeth act 
upon the wood like so many gouges, cutting their way through, not tearing 
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ft, aa do the cohudod sawa. The reault ia Ihat the EtuST com«s from Qm saw 
with ita Bur^ce planed off about aa amooth as cud be done \dth a smoothing 
plane. Saws thua mode are ajlapt«d for all kinds of work, spLtting, cross- 
cutting, 4c., DO change at all in the set hemg required. 

Improsemaita in ihe Mam^acbire of Sains. — The usual method of tempering 
saws !a to heat and then dip them in oil This proceaa ia slow, laborious, 
and coatt? ; it is also disadvantageous, becauae the saws become warped, and 
require to be hammered up straight again b/ hand. An improremeDt 
recently introduced by Henry Waterman of Williamaburg, N. Y., conaista in 
temperii^ and atraightenii^ the aawa at one operation. This ia done bj 
heating the aawa to the proper degree, and then pressing them with a sudden 
and powarfiil stroke between two Bulfaces of cold iron. Drop presses are 
employed fbr the purpose. The . mechaniam required in this process, it will 
have been obaerved, is quite aimple, and not eipensive. Ita use etfecla an 
important economy in the manufacture of nearly all kinds of saws, and also 
improvea their quality. 



When the animal muscles are employed in overcoming rt 
other words, in developing power, certain effects are observed, among which 
are a quickened pulse, improved health and spirits, and (if severe or long 
continued) exhaustion or fatigue. This is the case in ascending a hill, drawing 
a load on a level, giving motion to madiineiy, and generally wherever work 
of any kind is performed ; but in descending a ladder, or holding back a load 
in deacendii^ a hill, there ia a reverse action of the muscles, a kind of 
oisorpWon o/poiner, tlie effect of which has never, we preenme, been inveatl- 
gated, aa the phenomenon is comparatively rare, and is seldom prolonged 
beyond a very few minutes. Carriages have recently been constructed in a 
peculiar manner for the turnpike road over the summit of Mount Washington. 
They are made to atand at different angles, so that the Qoors are aln-aya 
nearly level, and they are provided with brakes operated at will by the 
hand of the driver, or by the backward stram of the horaee. Tbe last feature 
seems particularly wortliy of attention, aa it may prove advantageous in 
general uae. The brakes referred to are operated by a strap passing around 
a pulley or ring in the forward extremity of the pole or tongue. At every 
declivity the carriage, in crowding forward upon the horses, tightens tbe strap 
and brings the brakes in contact with the wheels. When it becomes neees- 
saiy to back the carriage, a bolt ia dropped by the driver which renders tbe 
brakes inoperative. 

IMPBOVEHENT RT GLASSES FOB HOTBEDS, &C. 

The following is a recent French invention for economiiJDg apace and 
expense. Glasa plates united by India rubber cloth, are made t} fold 
np go as to occupy hut little space in' transportation, but what is of 
more importance, the coat ia not a fourth that of bell ghsaes of the same 
capacity. 
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COMBLNED LOG AND SOUNBING UNE. 
This iDBtrament, recently patented iu the United States hj Adolpbi. 
Perooul, of Marseilles, Fraoce, and which is deagmitod aa a "soundii^ log," 
servea boUi the purpose oT the commoD log, viz. that of aacertaiuing the 
^>eed of the ship, and also to take soundings without " beaviag tlie vessel 
to." It consists of a buoj aod a lead line, with some oUier simpte appen- 
dages. When used as a 1<^, the Ime is listened to the bottom of the buoy 
with the lead hanging some distance below it, the other end of the hne 
beii^ wound on a reel like the conunon log reeL When the lead and buoy 
ore thrown overboard, the 1<% remains stationarj on the surface of the water, 
where it is held upright bj the weight of the lead, which is held suspended 
flom it, and Ibe line is unwound bj the motion, of the vessel, ths same as the 
oommon log lice. Tbe onlj difference between this line and that of the com- 
mon hg is, that it has colored marhs in place of knots, ss knots would mter- 
fere with the operation of sounding. When tbe instrument is to be used Tor 
taking BOundiDgs, the line is allowed to run over apulle; at the bottom of tbe 
bno7, the freedom of its movement being onlj very slighcly checked by the 
friction of a spring. The lead is drawn b; tbe line close up to the buoy, and 
both are thrown overboard ; the vessel still continaes on its comae, while tbe 
reel is held tor the Une to run out The buoy remains on the suriace of tbe 
water where it was thrown in, and the weight of the lead keeps tlie buoy 
upright, and throws the line over the pulley of the buoy until the lead touches 
tbe bottom, which is known by the buoy turning over on one side, in conse- 
quence of the weight no longer ,acting upon it. When the buoy falls over, 
the friction of tbe spring on tbe lino is so much increased that the buoy 
remains &st on the line while line and lead are drawn on board the veaaeL 
Tbe distance from tbe buoy to the lead is of course the depth of water. 

HIXINO WHEAT FLOUR WITH PAINTS. 
Mr. J. Grsttman, of Philadelphia, has discovered a method of manuftctnring 
punts by grinding crude colors in a composition of water, flour, or its equivalent 
ro^ or its equivalent, fish oil, oranydryingorundryingoil, m a proper propor- 
tion and manner, and by which tbe paint thus manufactured may be produced 
at a cheap rate, and afterwards thinned with water to the required consisteniy. 

UTIUZATIOTJ OF WASTE STEAM. 
Wbat may be done by economizmg tbe waste water and steam of engine!^ 
is shown by an experiment recently made in Wales, by Mr. D. Llewellyn. 
Tram a small 8-indi cylinder engine employed by him for agricultural pui^ 
poaee, be conducted a jet of steam tbr twenty minutes daily, through on inch 
iron pipe^ into a bed of rough stones, covered by a glazed frame ; a journal 
of the temperature was kept, from which it appeared, fiist, that although steam 
was introduced among tbe stones for only twenty minutes a day, the Ihar- 
maneter was raised from 61° to 68° in the first twenty-four hours; second, 
that the temperature continued to rise for many bouia after the second 
•earn, until tbe thermometer reached IOS°; third, that at th» 
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ead ofDiiieteeu hours the heat of the frams diminished; yet, fourth, that at 
the end of Kveniy hours the temperature was G9° stiU. This is a conclusive 
aoBwer to those who think that masses of heated water, or heated poroua 
materials, like rough stones, will become so reduced in temperature hj a few 
hours' withdrawaJ of the prime heating power, aa to endanger the planta 
cultivated in houses thus warmed. The experiment continued to be sucoess- 
lul, and enabLed pineapples of the most perfect qualit7 to ripen. 

ALI^EN'S 6BI3T UILL. 
Mr. Z. G. AUen, of BofTalo, has recently constructed a superior mill, which 
differs in many important respects from those now in use. The spindle, or 
the upright shaft through the centre of the stone is continuous, being, by the 
peculiar construction of the mill, made in one piece, instead of being divided 
as usual in tbe middle : and the same being made adjustable laterally, both 
at top and bottom, allows of much more perfect " tram " than is generally 
attained. The method of connect^g the Ht«ne with the spindle is far more per- 
fect tlian any with which we are fiimiliar — being in tact a perfect universal 
joint without possible slack. This is attained by slotting through the spindle 
and inserting a flat, thin " driver," or bar of iron, edge uppermost, and con- 
necting it by a tapering pin in the centre, and by suitable boxes at each 
extremity. Each box being secured to the stone by a single bolt, the whole 
is as conveniently removed, when necessary, as are the more primitive 
arrsngements. But tbe most conspicuous innovation is in the holding down 
of the stone — which is done by a lever and weight resembling those attach- 
ments to a safety valve. In all rapid grindingwitli light stcnea, it is common 
to hold the grinding luriaces together by applying a screw to a lever pressing 
opon the spindle, and, in the best device irf this kind, this screw is so con- 
nected that it is riways worked to correspond with the elevations of the stona 
hy the ordinary " lighter screw." By that conatrucWon tbe upper centre is 
depressed m proportion as the lower centre (and consequently tiie stone) is 
lowered by the miller in the course of the work, and provided the adjustment 
of all the parts is perfect, the operation of the mill is, in this respect, precisely 
similar to the one under notice. But such perfection is rarely attainable in 
practice, and the spindle is liable in some pomttona to be either loose or ao 
tightly held aa to become heat«d. Another obvioos advantage of the new 
arrangement is the liher^ allowed to tiie stone to rise in caseof dropinng ai^ 
hard masa, as a nwl, into the milL In brief) the device under notice spears to 
be a Buccessfal attempt to apply the most perfect of mechanism to the hailing 
of mill stones, with the addition of a seLf-acting means of holding down the 
stone without a pos^billty of ever exceeding the required d^jree of ibrce. The 
stone is as readily removed lor pidiii^ as under the ordinary arrangemeul& 

TOBACCO PDU aQABS. 

A patent has been taken out in England fbr reducing those parts of tobacco 

leaves left — after the finest portions are stripped off for dgara — into pulp, by 

cutting them up in a machine, then submitting them to the action of steam in 

a does vewel. After this the pulp ia made into sheets, by paasine it through 
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rollers from tb« pulp engine, or else through fine bair Bieves, in the Ban 
manner that paper ia made. The sheets of (obacco thus made from pulp ai 
fiinned into cigars and cheroots. 



COMFOSmON FOB KENDBRINa FABRICS ^ 

Payen, the eminent French chemist, has prepared the following composi- 
tion to he used ia rendering clothing tbr the French army waterproof; — 
DiBBOlre two pounds and a half of alum in four gollonsof water; dissolve also, 
in a separate vessel, the same weight of acetate of lead in the same quantity 
of water. When hoth are thoroi^hly dissolved, mil the solotions together, 
and when the sulphate of lead resulting than this mixture has been pred^- 
tated to the bottom of the vessel in the form of a powder, ponr off the solution, 
and plunge into it the tissue to be rendered wateiproo£ Wash and rub it 
well during a few minutes, and hang it in the air to diy. 

VENTILATION OF MINES. 
The London Mining Jmniai describes a new method devised tbr ventilating 
mines. It conaats of areservoir, or hydro-pneumatic box, placed on one side the 
adit level, suppUed with water fh>m a cistern on the surface. A metallic tube 
descends from the cistern to the vessel in the adit, and the sopidy is regulated by 
B self-acting valve. At the top of the metallic tube is a glass case, nicely regu- 
lated by a slide, which being suspended at a certiun point admita no more water 
than is necessaiy. To draw in the laigest possible quantity of air, a vortex is 
formed, and a continuous strewn of air and water, varying in proportiOD accord- 
ing to the distance between the reservoir and the hydro-pneumatic box, is con- 
veyed (rota the fbimer into the latter. Here the water and t^e air are sepa- 
rated, the former escaping at the selfac^g valve, and the latter being [breed 
through a main tube, which branches oCT to any part of the mine. 

CHIMNET BSGISTEE AND WEATHEBCOCK. 
Mr. J. A. Eoyce, Lee, Mass., has made on improvement in the above by 
which to avoid a greater oonsnmptvm oflueldnring windy weather than there 
ia in tiiir weather. On the top of the <diimney ia placed a device similar to an 
ordinaiy slatted hot air register. This register has a vane and rudder, aod is 
turned to the proper position by the action of the wind against the rudder, 
and its slats, after it is thus moved, are closed more or less by the action of 
the wind against a sail, which is on a mast projecting up from the slata. 
When the wind blowa haid, the slats are operated so as to almost entirely 
dose up the Sue of the chimney and thus diminish the draught, and when it 
is calm they open the flue and thua increase the draught 

IMPEOVED HTHOQBAPeiC PRINTING PEESSES. 
In order to give a uniform and forcible impression (o all parts of the stono 
in lithographing, with the eiponditore of but a very small amount of power, 
a press with the following improved arrangement has been devised : A wood 
a metallic air-tight chamber or tub, containing water or other fluid, witli its 
bottom or one side composed of India rubber, oraome other waterproof elastio 
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or pliable matnriaJ, is used t« give the impreasioii; said chamber being Ihr- 
cished with a Cabe and plunger, and the pliable bottom or side of the chamber 
BBnring- as a tympan. By applying prosaure to the plunger, an equal amount 
of pressure is transmitted \>y the w.-iter or fluid to every part of the tympan, 
and by using a small plunger an immense pressure may be obtained with a 
small expenditure of power. 

JA&ograpkU Printing Preai. — In an improved French lithogr^hic printing 
press the following novelties are embraced. A sliding carriage, wllich travels 
over the stone or other engraving and carries along the printing scraper, to 
take off the impression, and wbich ia moved to and fro by a crank on a abaft; 
a loose tilting Irama which carries a plate and ^eet to lie down upon the 
paper that has been put upon the piste to be printed, from the printir^ scraper 
passing over the sheet with the necessaiy pressure, and the loose tilling-frame 
being raised or tilted up bj the said carriage at the end of each backward and 
ibrward stroke, so as to allow of putting a &eeh sheet of paper on the atone 
or plate engraved upoa 

bukt's solar compass. 

An invenaon presented to the Franklin Institute in 1S35, improved and 
again reported on in 1840, receiving a, medal at the London Fair in IBfil, and 
used in public surveys for fifteen years, can but with estreme diCBoully bo 
termed a new invention. The solar compass seems, however, to have but 
recently been prepared to attract the attention it deserves, and a very brief 
notice may not be inappropriate. 

The compass is the invention of Ifr. "Wm. A Burt of Mount Yernon, Uichi- 
gan, and aeenis to occupy a kind of inlermediatfl place between the old Rit- 
tenhouse compass and the Theodolite of the present day. It is designed for 
eitenare land surveys, and ia gruatlj superior to the theodolite m the feeiJity 
with which it is used. As compared with the more ordinary corapaa^ in all 
mineral regions and in localities where the aberrations of the needle are a 
source of frequent difBculty, it appears almoat indispensable. 

It may be described as a, magnetic compass, with every facility for levelling 
and adjustment, and provided additionally with movable area and simple 
mechanism by wbich whenever the sun is visible, and its declination known 
(wbich may be found in any nautical almanac), the time of day, the latitude of 
the place, the angle made by any point with the true meridian, and conse- 
quently the correct bearing thereof may be determined by inspection witji the 
minuteet accuracy. Its easy adjustment and entire reliability, enable it to 
supply the want h>ng felt by the practical surveyor. 

DiradlRT'S METHOD OF CONSUMING SMOKE. 

Among tiie ptizea awarded during the last year by Ihe French Academy, 
was one to M. Dum^ry for a contrivance for consummg the smoke of chim- 
neys, which has worked with complete success in a series of comparative 
experiments under the inspection of a commission of the academy. 

M. Dumfiry, in place of throwing in the fresh coal by tte door of the lUr- 
nace upon the burning combustible, as in ordinary fires, causes it lo enter 
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below b; means of stoking bars worked with the hand in n kind of recoTTed 
tame], with open sides, and extending to the grating on that mde. IRiis 
method was long ago BU^ested by Franldin; but the arrangements hera 
adopted are peculiar to tliis inventor and attun perfectly the end proposed. 

IMPKOTEMENT IN STEREOTTPIHG. 

One of the persons employed in the State printing office of Vienna baa made 
the discoreiy that plates of plaster of Pstis will nnifonnly contract by a repeated 
washing with water, and still more if with B[ririts of wine. On this ia based a 
process to produce both print {drucksachat) and woodcuts in vaiious gradationa 
of type and ^e, by a calculated diminntjon of the plaster of Paris plate. / 
Already print and drawings have been made of a twelfth-part size, reduced 
from three inches to one inch in diameter, and yet even the reduction to the 
smallest dze does not encroach on the perfect cotrectness of the impres^on. 

HTDRO-STEAM ENGINE. 

A TeT7 peculiar and apparently eOective combination of the steam engine 
and Turbine water wlieel called the " Hydro-Steam Engine," has recently been 
invented by Mr. William Baxter, of PaterBon, N. J. The invention, which 
is especially adapted for the driving of propelleis, is constructed as tbllows : — 

Two steam cylindere are placed vertically and parallel to each other, united 
at the top by a valve chamber and the steam and exhaust passages, and at the 
bottom by the Turbine wheel chamber and valve cases for the mduction and 
eduction of the water. There is a short stem or rod through the stuffing-box 
of each cylmder head, answering to the piston rod of the ordinary steam 
engine, intended for the operation of the shde valve, which lies horizontally on 
its seat, its stem running through a stufEcg-box at each end of the valve chest 
Two quadrMit pieces or right angled levers jointed on the outside of the chest 
and immediately over the ateam eyhnders, one at each end, oommunicale an 
alternate moUon te the valve, they bemg stniclc by the upward motion of the 
short stems or rods which pierce the cylmder heads : these rods again are 
operated by the upward motion of the pistons, which wort without rods or 
any outward connexion whatever. Steam is admitted only to one Bide of the 
pistons, the other being m contact each with a column of water ; which water 
is continually forced through the Turbine wheel and thus producing a rotatory 
motion, proportioned in velodty to the pressure of the steam in the cylinders, 
and to the aze of the Turbme water wheel 

The steam acts upon the pistons in the manner of a direct action pump, one 
end of the cylinder being used Ibr steam and the other for water. The same 
water is used all the time, it being forced altemateiy through suiteble valves, — 
eaaly understood by those acquainted with such matters — the curvature of the 
blades of the deflecting guide wheel directing the water on to the curves of 
the wheel buckets. Water being nearly an incompressible body, an air 
chamber is necessary, as in all forcing pumps^ te majntiua a uniform current 
and also to seouri a certain degree of elaatiwty, without which ther«wo«ld be 
Bome danger of rupturing the parts. The primary object to be gained by Qua 
new motor is the doing away with a mulHplicity of parts. 
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Mr. Denison, the nell known agricultural writer or England, thus answers 
ths question, " What progress haa been recent!}' made in agncultural nuwihi- 
nery in Great Britain?" He aays: — 

" A reply may conQdenUj be given that progress haa been made on merj 
side — ^in maciiinery, in scientiSc acquirements, in field practice; and to such 
an extunt, that beyond all question, the productive powers of these kingdomi 
have heen more lar^ly increased within tlie last four years than within an 
equal space of time at any former period. 

" Id machine making, though some interestjag novelties have appeared, the 
characteristic feature has been the constant improvement, tending to perTection, 
of our established implements, and a great exten^on of their use through the 
body of the farming community, a fact significant oC the superior intelligence 
which is now brougllt to bear on lajming affairs, promisijig a sure and con- 
tiuued progression. 

"First on the list in point of interest^ first in its remarkable increase, stands 
steam machinery. 

" No farmer who has ever bad a steam engine on his farm will ever again be 
witliout one ; no farmer who has ever threshed Ins com with steam power 
could bear ^ain to see liis horses toQiog in the wearisome circle, now jerking 
onn-ards when the whip sounds, now brought almost to a stand-still when the 
macliine is dc^ged by a careless feeder. The regular stroke of the uatiring 
steam engine pves eicellence to the work, keeps everybody in his pUce, and 
introduces among men, even the most careless, something of its own exBctnesa 
and precision." 

The Royal Agricultural Society of England held their annual meeting and 
exhibition at Chelmsford in July. This meeting of the society will be memo- 
rable, not only on account of the liberal prize which was offered for the best 
steam cultivator, but also from the improvement which was made in selecting 
a few classes of implements for tbe ordinary prizes, instead of distributing 
them throughout the whole collection — thus allowing of a much more careful 
series of trials being made than was possible under tbe former arrangement 
The prizes given on the present 'occasion were confined to those macbines 
used in preparing the land for crops, h^tber with reapera and some tile 
machines and draining tools. Next year's list will embrace other classes of 
implements, and, in the succeeding year, the list will include all such as shall 
not liave been included in the preTious lists. 

Mr. Boydell's steam plough, which was noticed in our previous volume, was 
a subject of special interest, from the peculiarity of its construction in having 
on endless railway attached to the wheels, which enables it to traverse over 
ordinary rough ground | which without such a contrivance as the portable 
railway would be almost out of the question. To this engine was attached 
tJie ploughing machine of Mr. Colemao, which conaisted of seven ploughs, 
arranged so as to advance in a triangular form, the foremost point being 
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the apei. In the trial, however, owing to the complicated nature of tiie 
plough itseli; it waa fouad impossible to keep all the tools at work at once, 
or to regulate the depth according to the form of the ridge. In addition to 
the ijstem upon which Mr. Bojdell proposes to cultivate the soil, there ia the 
RjsCem of steam ploughmg, by means of tt stationarj engine and windlass ; 
the wire ropes used in drawing the ordinary plough across the laud being led 
tlirough puUeya anchored in the ground, and -which are sbifted along the 
mai^in of the land as the work proceeds. Of this plan there are two rival 
schemes, viz. that of Mr, Fowler, and that of Mr. Smith. Mr. Fowler has a 
set of four common ploughs in a frame, and turns OTer as many furrows, 
evenly, well laid, and at a fair depth — the quality of the work being all that 
can be desired. By another arrangement Mr. Fowler makes two furrows at 
once, and by trench ploughs, two furrows deep. Mr. Smith does not employ 
the common plough, but it performs what is called "baulkploughlng," combined 
with subsoil ploughing and grubbing — all these operations being performed 
by one passage of tlie implement. 

The reaping machines were tried upon a piece of half-ripe rye, partially 
l^d, but to no great extent There was CrosskUl's Bell's reaper, the same aa 
exhibited last year, as also the same with an improved deHvery, consisting of 
two endless straps with wooden cogs upon them, passing from aide to sid^ in 
front of a sloping platform. A fly-wheel is added to this machine, which 
increases the regularity of the working of tho parts. Dray's Husaey's reaper 
was also one of' the competing ones exhibited, this machine having a tipping 
platform. 

Chambers's water drop-drill received the approbation of the judges. This ia 
a new invention ; and a great improvement upon the ordinary liquid manure 
drill, as all the Uquor ia deposited with the seed where wanted, and so is not 
wasted by being poured out in a continuous lino. 

The show of agricultural implements, at the late Paris exhibition, ia deacribod 
by EngUsh visitors as presenting in many of the machines of French and con- 
tinental construction much scientiflc ingenuity, but productive of little practi- 
cal utility, and one of the visitors writes that be saw no foreign field imple- 
meat wbich he ahould consider an advantageoua addition to the husbandry of 
England. Among machines of a different class, be describes one in the fol- 
lowing 'terms, which be recommends as a simple and useJuI instrument, viz. 
a straw-loom exhibited by M. Guyot, of the Chateau de Silleiy. which aells 
at a cost of only SO frani^ So simple a machine may deserve the attention 
of gardeners in this country: — 

"It lorma mats with two threads of wire. No. 4, woven with straw, or 
reeds, or rushes, which will last four years. The machine is worked by a man 
like a common hand loom, and the thin web as it is formed passes tlu'ough 
below the machine, and winds itself up behind the workman Lke a carpet. 
This straw web is used for the protection of young vines trained along the 
ground, and costs rather less than Id. a yard. The inventor nsed 60,000 
yards of it last year to protect his vines to the I5tl) of May against white 
frosts ; till tbe 30tb of June against cold rain ; and till harvest against the 
otJiarwise slow maturity of a cold season. This inveoljon might be very us»- 
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'Ullj' empl07ed ia market gaxdeia and norsery groonda, asd the nutttiag can 
also be set up in a frame perpendicularl}' for the protection of wall fhdL" 

The following are brie^ mernoraDda of new agricultoraJ iostramenta brought 
oat during the past jeai : 

JmnSaarmu. — Thisisin two parts, in the form of ahorse shoe, and ia expand- 
ing, and when going to a field it may be turned over forward and rides aa 
though on a sled upon ita own frame. 

Improved Sorse Rake. — Tba rake is on wheels, with wire teeth, diaohai^g 
ita load bj vmcatcbjtig^a kitcb, and then the teeth are lifted by a strap around 
the breast of the horae, and held up until past the winnow, when tbey drop 
into place by their own weight on checking the horae, or giving the wheela a 
Blight push forward. 

An improvement in the straw carrier of threshing machines has been made 
by pladng strips of iron on the slats, wiUi edges tmned up so as to hold Che 
straw loose and allow the gr^ to fall, and by bringing some of tha slats to 
fiill down on the under^de of the chun, by which rolls of straw drop through 
on the back motion. 

Thompson's CtTJi Flanier. — A com planter recently invented by L. Thomp- 
son of New Haven, Conn., has tbe following peculiarities of conalructioa. It 
is monnted on two light wheels, and ia worked by a horse with the aid ot 
one man or boy, who aits on the hoi, holding tbe reins. A great fiiult with 
com planters generally — on which, by the way, tbere are some fltlj or more 
'patents — is that of leaving tbe earth loose instead of nicely covering and 
presMng it down like a fenner's hoe ; another is, that the graina are planted l«o 
doselj together : both these are avoided in the machine referred to, and the 
labor of planting which is always cool and less severe tbon most agricultural 
operations, is by this means rendered deddedJy easy and pleasant Two 
rows are planted at once, the earth for each b^ng excavated by a light 
plough-like attachment, and replaced by nearly similar scrapers, standing in a 
rererse podtion, while behind the whole are dragged metallic rollers of suita- 
ble weight to press the earth tt^^ether and form a smooth aurfaoe. The 
plonghs are dra^^d continuously aJong, and have no motion except tbe 
ability to yield in case of meeting too great an obstruction. There are no 
reciprocating parts to get out of order, except a single valve in each spout^ 
which Tsgnlates the precise moment of depositing the grain in the shallow 
flirrow. The proper amount fbr each hiU is measured off by a continuous 
lotajy motion, thro^m down into a wide spout, and held near ita mouth until 
the right moment when it is dropped behind the forward plough, coveted by 
the Bucoeeding one, and pressed down by the roller. A slop in reach of tbe 
driver throws the smalt measuring wheel out of gear while the machine ia 
turning round at the ends of the rows, and a strong lever in the hand serves 
to lift the forward or opening ploughs whenever any formidable olistruction 
is anticipated. 

Improved Exeavaior. — In an improved excavator recently invented by J. 

P. Willey of Fredonia, N. Y., the scoop is fbrmed of two parts connected by 

a jdnt, and the bottcm of the two formed of slata which are allowed to turn. 

The scoop is suspended by chains to a cart, so that it may bo raiaed bodily, 

«* 
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As the cart moves along, the scoop may be readilj filled aod aa eacdl; dis- 
charged. Aa the scoop is formed of two parts jointed together, each part is 
filled separately, therefore there is not auch a Urge quaatit7 of earth to be 
(breed backward, at once, wbile fllling the Bcoop. The power required to 
TCork common excavators is great, because of the great amount of earth to be 
forced baek in the scoop. 

Self-acting Sam Door Jiistowr. — Aji upright bar of strong wood, woridi^ 
fi^e in staples, is attached inside of the door, in two parts, with a small rack 
upon each, working upon a pinion fast to the door. Lift up the lower part of 
the bar, from the outside or in, and it rolls the top down and catches. Shut 
the door and the catch is loosened — the wraght of the lower part of the bar 
falls and rolls the pinion, turning the corresponding rack up, thus fastening 
tlie door top and bottom. 

ifachin^a for Hnsking Indiaa Com. — Ths annual production of Indian com 
is 600,000,000 bushels, nearly all of which is shelled b; machiner;; but Che 
husking is done bj hand. The expense of husking is estimated at 6 cents a 
bushel, or $3,000,000 a year I No less than 139 different patents have been 
grantod for Bhellers ; but for buyers, only fimr patents have ever been issued 
— two of which have long since expired. Not one of them is suCftciently prac- 
ticable, we believe, to meet the wants of the community. 

Com buskers are very much needed on eveiy farm throi^hout the land. 
Here is a splendid opportunity -for uiTentors, and we hope they will not be 
slow to improve \t.-~SdeJilific American. 

}few Plough.— K correspondent of the N. T. Tribune gives the following 
description of a new plough exhibited at the recent fair of the IS. Y. State 
A^cultural Society : — It is what has been long sought for— a perfect reiier- 
title plough ; that is, reversible by shifting the beam instead of tlie aliare, so 
as to obtiun a side hiU plough that works just as well one way as the other, 
and just as well as any plough made to work but one way, turning the 
fivTow either right or left Fifteen years ago, Baruaby &, Moore, of Ithaca, 
made a plough that was intended for this purpose, but failed because the 
beam never stood in the exact right position with the point, except when it 
was set in the centre, and then it was simply a double mould-board plough. 
Consequently, the plough was a failure and went out of use, notwithstanding 
the flattering reception it met with at first Every Ikrmer felt how much 
such a plough was needed, and this helped bun to believe it had been 
invented. 

Where Moore left off, A. Barton, a plain, poor, but tbinkmg man, of Onon- 
daga county, commenced, and has perfectly succeeded. His beam is attached 
to the share by a streng but free joint on the underside, and the point of the 
plough is attached to the point of a strong coulter^ttached to the centre of the 
beam, so that whichever way the beam is turned, right or left, the point goes 
with it, and the beam sets exactly as though it was framed into the handle on 
that side. It may also be set in the middle, and then is a double mould-board 
plough, but its great value con^sts in its easy conversion from a right handed 
to a left banded plough, without any more labor thsm lifljng and slmtting the 
latch of s door while the team is turning. The point is of steel and self- 
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sharpening. Tbe whole it pUm, mmple, cheap, BOoiig, and what is more, baa 
been thoroughJy tested. 

Proposed Improvement in the Canatrndion of tt« Pimgh. — The foUowiog pro- 
posal for an improvement In the construction of tlie plough, was lalel/ made at 
an agricultural meeting in Great Sritain. The object proposed to be effected 
was to cliange the present mode of action of tbe plough, which is in reali^ a 
wedge forcibly draped through the soil, lifting up that portion which ig above 
i^ at the expense of hardening or makmg more compact that portion which is 
below iL This mode of action has a tendency \a harden and glaze over Che 
subsoil, or tiiat part of the soil on which the sole of tbe plough reats in Wa 
paas^e. The remedy proposed consiste in the adaptation of rollers to the sole 
shoe, or in adding a bind wheel, notched or teethed, so that when following 
in the track of the sole shoe tbe notches or teelh may break up the smooth 
track formed by ila action. Tbe proposer of these two modes of improving 
tbe plough seems to think most favorably of the ideaof rolleis(whoeeniodeof 
action, however, he does not apecify), as they would not only prevent the 
glazing and hardening, but would, in his opinion, lessen the draught. 

Svbsoil Plough. — This improved agricultural implement, mvented by Mr. 
Wilson, of England, consists of an ordinary earth-fork to which is attached a 
long handle, bent to about ten inches to the foot out of the straight line, in 
the place of the fork's prongs. A small transverse handle is attached to this 
main lever, at about the usimJ height of a spade handle, on the side opposite 
that to which the mmn lever is inclined. This enables Ihe user to guide 
the implement into the eartlL The prongs are straight, so that either the 
r^ht or left foot may be used. When the prongs have been sunk up to the 
neck into the subsoil, the extreme end of the main lever is acted upon to bring 
a poweriul lifting pressure upon the soil. 

Self-Holding Plough. — A new self-holding plough, the mveotion of Mr. Bin- 
kerhoo^ of Batavia, K. T., has the followmg pecuUarities. It differs btit little 
&om some other ploughs now in use, but with the addition of a guiding wheel 
about two and a half feet in diameter, which runs in the furrow, and guides 
tbe plough, gauging the width of the Hutow, while another wheel of less 
diameter supports the plough on tbe opposite side. The grounds ploughed were 
a stiff sod with a heary clay subsoil, and which would try the merits of the 
machine most effectually, yet it did its work perfectly, with no assiBtance from 
the driver except in turning at tbe ends. 

Bimfs Sorse Power.. — Dr. Richard Hunt, of Freeport, Dl, lately patented 
a simple construcUon for making horse power available, which, though 
involving a loi^ weight of timber, is advertised to cost but $S0. From 
one to twelve animals may be employed walking in a circle upon tbe 
ground, and turning a heavy horizontal wheel to which they are directly 
attached, and which they in fact walk within. The wheel is geared at its 
periphery, and transmits a high velocity without fiuther multiplication. The 
principal novelty conrfsts in making this wheel of such weight that it requires 
no framing whatever, and supporting tiie load on small iron wheels which 
toavel around on a raised track just within the horse path. Tbe expedient Is 
•imple and admirable. 
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A 2fea Theory <^ Churning.— iii. E. ConUing, through the Ohio Qdhmtor, 
makes the (bllowiug auggeatioas on the true philosoplij ot cliuraing: "The 
plan ie to inject the cream uito itaetf or i^uast a hard aubstacce, with great 
Rmx, hj means of a aort of force pump, therebj producing concuaeioa euffl- 
dent to rupture the glohules, and produce apeeij7 and perfect coEnmination of 
the batlerine particles." 

Implanaii for Oultiag doum Trees. — An tmplement receotJy invsnted by 
& 0. Ehraam, of New York, conBiata in giving a rotating motion around the 
body or trunk of the tree, to a outljng blade ; also, in giving to the blade a 
feed motion into the tree, by means of an annular rack or toothed rim, and a 
spiral thread. The rack or toothed rim is attached to a collar, which ia Stted 
aniund the trtmk of the tree, the acrew thread beii^ cut on the upper edge of 
Uie 00110, and fitting in or between correeponding threads on t^e under side 
of the chisel or cutlev. rows' being at^lied, the cutter revolves around the 
tree, and cats inward, nntal the trunk is severed. 
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TBB FUTUBB PBOQBEBS OF PHYSICAL 8CIEHCB. 

Ts^T no furttier improveineiit is desirable in the means and methods of 
WKartdniDg the sMp's place at sea, no one, I think, will from experience be 
disposed to asuert. The last time I crossed the Atlantic, I walked the quartei> 
deck with the officer in charge of the noble Teasel on one oixasion when we 
were drivuig along betbre a leading breeze and under a head of steam, 
beneath a starless sky at midn^t^ at the rote certainly of ten or eleven 
miles an hour. There is something sublime, hnt approaching the t^rriblo, in 
Hucb a scene ; — the rayleae gloom, the midnigha chill,— the bwM swell of the 
deep, — the dismal moaa of the wind through the rigging, the all but volcanic 
flres within the hold of the ship ; — I scarce know an occasion in ordinaiy 
life in which a reflecting mind feels more keenly its hopeless dependence on 
irratiooal forces beyond ile own controL I asked my companion how nearly 
he oookl determine his ship's place at sea under favorable circumstances ; — 
theoretically, be answered, I tbink, within a mile; — practicnllv and usually 
within three or four. My next question was, how near do you think we may 
be to Cape Bace, that dangerous headland which pnsbes 'ite iron-bound, un- 
ligbted bastions from the shore of NewlbuDdland fiir into the AtlanUc, — the 
first land-loll to the homeward-bound American vessel. We must, said hes 
by our last observations and reckoning, be within three or four miles of Cape 
Race. A comparison of those two remarira, under the circumstances in which 
we were placed at the moment, brought my mind to the ooncludon, that it is 
greatly to be wished that the means should be discovered of finding the 
ilup's place more aocurately, or that navigators would give Cape Race a little 
wider berth. But I do not remember that one of the steam packets between 
England and America was ever lost on that fbrmidahle pinnt 

It tqjpears to me hy no means unlikely that, with the improvement of 
instrumental power and of the means of aeoert^ing tlie ship's time with 
exactness, as great an advance bej^nd the present state of art and sdencein 
finding a ship's place at sea may take place, as was effected hy the invention 
of the reflecting quadrant, the calculation of lunar tables, and the improved 
construction of chronometers. 

I have no doubt we lire on the verge of discoveries and inventions in every 
department, as brilliant as an; that have ever been made ; that there are 
new truths, new &ota, ready to start into recognition on every side ; and it 
•eema to me there never was an age, since the dawn of time, when men 
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ought to be less disposed to rest satMed with ttie progress already m 
than the age Iq which we IWe ; for there never was an age more i 
for ingenious research, for Dovel result and bold generaJization. 

In the woaderful versatilily of the human mind, the improTemeut, when 
mode, will very probably be made by patbs where it is least expected. The 
great inducement to Mr. Babbege to attempt the construction oT an engine, 
by which aatronomical tables could be oalcolated and even printed by mecha- 
nical means and with entire accmacy, was the errors in the requisite tables. 
Nineteen such errors, in point of (act, were discovered in an edition of 
Taylor's Logarithms priuted in 1796; some of which might hare led to the 
most dangerous results in calculating a ship's place. These nineteen errota. 
(of which one only was an error of the press) were pointed out in tlie Natiiieal 
Almanac for 1838. In one of these erraia the seat of the error was stated to 
be in ooaiae of 14° 18' 3'. Subsequent examination showed that there wag 
an error of one second in this correcljon, and accordingly in the Xdaiical 
Abrumac of the next year, a new correction was neceseory. But in making 
the new correction of one second, a new error was committed of ten degrees. 
Instead of eoane 14° 18' 3' the correction was printed ooano 4° 18' 3', 
making it still necessary, in some future edition of the S<m(ic(U Abtuatac, (o 
insert an erralum in an erratum of the errata in Taylor's Logarithms. (Edin- 
burgh Review, VoL LIX. 382.) 

In the hope of obviating the posabilily of such errors, Mr. Babbage pro- 
jected his calculating, or, as he prefers to call it, bis difference machine. 
Although this extraordmary undertaking has been arrested, in consequence 
of the enormous expense attending its execuUon, enough has been achieved 
to show the mechanical pos^bility of constructing an engpne of this kind, and 
even one of far higher powers, of which Mr. Babbage has matured the con- 
ceptJon, devised the notation, and executed the drawings — themselves an 
imperishable monument of the genius of the author. — Adds-ess lU the Dedication 
of On IhidSey Observaiory, by Edward EBerOL 

LAYING THE GTIK8 OF A BAXTEKY WITHOUT EXPOSING THB MEN.' 

Mr. Babbage has publisbed the following method of lading Uie guns of a 
battery without exposing the men to the fire of the enemy : — 

The numerous casualtiea, chiefly by rifie shot, which have occurred to those 
employed in pointii^ gnns at the object of attack, and also in examining theh' 
effect after their discha^e, induced me to recur to means which had pre- 
viously been devised for recoimoitring with security. The highest skill is 
required in the man who points the gun; bis saf&ty is, therefore, to be «mi- 
mdered flrst. 

In pomting a gaa at the object to be hit, the two sights of the gun and the 
distant object must be brought into the same line. To do this, a man stands 
behind the gun and looks along that line. But i^ instead of a man in that 
position, we put a good common looking-glass inclined at an angle with the 
Une of direcdon, the coincidence of the two sights and the distant object can 
then be made bj an observer placed in other portions. 

Suppose an officer is pUced in the comer of a battery where neither rifle nor 
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rcmnd shot can i such, he maj either point tbe gnn bj Ilia eye, tMy empio; a 
cammon opera-i^lass, or he maj use a email telescope, which, if required, 
might be fixed to a post 

In laying guns by meaOB of a telescope some little difficulty may occur 
from the foci of the sighta and tho object not being the same, Tbe difficulty 
can t e much ^mintsbed by phkcing tbe tooking^aaa at a greater dislsnce 
behind tho gun. In fact, with a eioiple ioTerting telescope of very low power, 
or with a common opera-glass, a very moderate distance will render both 
objects autflcientJy distinct. 

Tbe aogular position and elevation of the gun must be adjusted by direc- 
tions from the oGBcer to the men attending tbe gnu. Theae a4iustn>eata must 
be contrived by screws, or other means, so as to be made bj the men when 
screened trom direct &re. 

When the officer ia satisfied that all the guns are well laid, he must then 
turn to a telescope, attached T«ticaUy to the parapet. Fixed to the telescope 
by an arm reaching above tbe parapet must be anotbcr small looking-glasa, 
having an angulai motion on its borizootal axis. This telescope may consist 
of a mogle lens of from three to eight feet focus, and have attached to its eye- 
^as3 a small prism to turn the vertical rays into a horizontal direction. 

Tbe officer, having adjusted his telescope on the point he ia battering, may 
then observe the united effect of all Uie guns ; or be may cause them to be 
fired in suocesaioo, waiting between each shot until the smoke has cleared 
away, in order that be may judge of tbe precision with which each gun has 
been Imd. 

Tbo plan of seeing round a comer by means of a small bit of lookiiig-glasa 
has been long known and described in books on tbe amusemenis of sdence. 
A r^)etition of tbe combination constitutes tbe toy by which children are 
snrpriaed to find they can see through a deal board. In a different tbrm, by 
means of an hiclined mirror concealed within the tube^ the IVequenter ot the 
theatre points hia glass in one direction whilst he surveys the real object of 
lis attraction in another. Such a telescope, when used behind a wall or a tre^ 
jecomes a safe reconnoitring telescope. 

ON SOME OF THE PKINCIPil. CAUSES OF ATMOSPHERIC ELEC- 

TEicrrr. by m. becquerel, 

Tbe causes which constantly furnish tbe air with an excess of positive and 
the earth with an excess of negative electricity — excesses which are capable 
of giving rise to stonns and other phenomena under certain conditions — are 
Btill unknown. In studying this question some years ago, I observed the 
electrical effects produced in the tissues of plants, and at tbe contact ol these 
plants with tbe soil; in this contact tbe soil ia constantly positive, and 
the plant n^ative, whatever may be the part of the plant put in metaUic 
communication with it I then indicated this evolution of electricity as one 
of the causes of the electricity of the atmosphere. In repeating those experi- 
menta, a year ago, I was struck by tbe anomalies manifeated, io operating on 
the margin oCa river, or in tbe river ItaeH or at a certain distance, near the 
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plant; and I wu thus lad to studj the olectrioal eCTeote produced at th« 
contact of the soil with a &I1 or stream of water, of which I then uudetBtcod 
oil the importance. Xhia quastioii leads us to one of the principal sources of 
atmospheric eleotnoitj — a question of a most oompUcnted nature, &om the 
numerous causes which conduce to the general effect The apparatus 
employed in these researches consists of — 1. Diaphragms of porous porcelain, 
or little bags of sail-cloth, each containing a depolarized plate of gold or 
platinum, surrounded bj charcoal of sugar-candj, with a view lo render the 
electrical effocts constant during a few moments in order to measure them — 2. 
Tangent compasses of great delicacj, adapted for experimenla of this nature — 
8. Atmospheric electrometers to collect Uie electricity of vapors formed above 
tbe soil or water ; and various accessoiies, such aa copper wires, gold and 
platinum covered with gutta percha, Ac The electrical effects produced by 
the contact of tbe soil and water are complex, for thoy vary in direction and 
intensity according to the substances which compose the soil, or which are 
dissolved in the water ; for the prodnctioa of electrical eSects, it is necessary 
Uiat tbere sliould be a beterogenei^ between the water of the ricer and that 
by which the scnl ia moistened. Wbea tbe waters arc slightly alkaline, they 
are negative ; wben they are add, as is tbe case with tbe earlb of heatha, 
they are positive. Tbe well waters of Paris often present effects of Uiis kind, 
ID oonsequenoB of tbe infiltration of drunage waters, which change in nature 
from time to time ; thus in tbe course of a month tbe electrical ettects bi« 
seen to change in intently and ^n, without any derai^;ement of the apparatus. 
From this state of things it results that sometimes there are no electrical 
effbds, OB is also tbe case in experimenting with tbe water of a river and ita 
sandy banks, or the a4jacent lands which are vrashed during inundations. It 
is necessary to establish permanent observations to follow all the variations to 
which tbe actions of contact are subject, and to guard against the effects of 
polarization, wbicb are always to be found in operating only for a few 
moments. Very commonly polarisation is destroyed in the course of 24 houn^ 
and the effects of which we are in search may then be obaerved. In some 
exceptjonal cases tlie elect|ical current baa sufficient intensity to cause the 
action of a needle telegraph at a distance of several kilometres. When water 
evaporates, either from a stream or from the earth, it must necessarily carrj 
off with it an excess of electricity of the same nature possessed by tbe one or 
other, and this becomes diflbsed in the atmosphere ; this electridty may arise 
not only from the reaction of the water of the river upon that with which the 
soil is moistened, but also from the decomposition of organic matt«r. In the 
latter case the electridty is always positive, whether it arises fiom the river 
or from the soil; in the former the two vapors are of contrary signs; the 
effects are complex. From the foregoing it will be undenrtood why storms 
geneially take place in summer, at that period of the year wben the decom- 
position of oi^Bttio matters and evapondiou are at their maximum, and also 
why they are so frequent and so violent under the tropics at the period when 
the sun approaches the zenith. This is so true, that in those regions there it 
always a storm bursting at eaoh instant in a locally suitably placed in 
relation to the sua. The phenomena to which I have referred are so varied 
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that it is iailispenaable, before fonaulatiiig general prindples, to multiplj 
szperinieQls Id a place serviog as a pennaaent observatorj, then. [□ flat 
countries and amongst mountnins, on the maigins of rivers and water couraca, 
and on the sea ebore, in countries like HoUand, where there are large alluvial 
Iracta, in salt marshes, Ac. Then, and then only, shall vre be able to judge 
of the importance of the subject with which I am occupied, and which Is 
connected with one of the greatest questions in Wrreslrial phjacs. 

ON THE FORM OF LIGHTNING. 

Mr. Nasmyth, at the British Association, 1S56, said that Uie form tisoally 
attributed to lightning bj painters and ui works of art was very dilfercnt from 
that which be had observed as exhibited in nature, and from observing this 
he was induced to call attention to it. He beiieved the error of ttie artists 
originated in the form given to the thunderbolt in the band of Jupiter as sculp- 
tured bftba early Greeks. The fonn of lightning as exhibited in nature was 
simply an irregular curved line, sbootmg from the earth below to Che cloud 
above, and often continued from the cloud downwards again to another distant 
part of the earth. This appearance, he conceived, was the result of the rapidly 
shooting point of light which constituted the true lightuiug, leaving on the 
eye the impression of the path it traced. In very mtense lightnmg, he had 
^Bo observed offshoots of an ai-borescent Ibrm to proceed, at several places, 
from the primaij track of the Bash. 

This communication gave rise to an animated discussion, as to whether or 
not the flash of Ughtning was the effect of a rapidly moving point of light, 
and if so, whether the direction was, as stated by Mr. Nasmyth, in nine cases 
out of ten from the earth to the cloud, or the contrary. Mr. Nasmyth adduced 
Che manner in which leaden pipes were burst, they being bad conductors 
of electricity, aa proota of bis views — of which he instanced one which 
had been burst in several places, Irom the bottom to the top, in Edinburgh, 
during a thunderstorm, the pieces of which Sir J. Leslie had obtomed and 
placed in his physical class room. On being ques^oned, howerer, by some 
membera of the section, as to how these distant burstings outwards along the 
pipe gave any indication of the dh-ection, it did not appear there were any 
dedsive marks indicating this. 



The fbllowing is an abstract of a paper communicated to the PhSoaophical 
Magazine (London), by W. R. Grove, detailing a seriea of experiments, appa- 
rently showing the conversion of electricity into mechanical foir» : — 

His object was to show, that when electricity performs any mechanical work 
wbich does not return to its source, electrical power is lost. The flrst experi- 
ment was made in the following manner: — A Leyden jar, of one square foot 
coated surface, baa its interior oonnected with a Cuthbertson's electrometer, 
between whiai and the outer coating of the jar are a pwr of discharging balls 
fixed at a certain distance (about half an inch apart). Between the Leyden jar 
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and the primo conductor is inserted a smEdl unit-jw of 9 Bqnare incbea anrlace^ 
thekuobB of which aieO.S inch apart. ThebiJaaceof the electrometer is now 
Gzed bj a stiff wire inserted between the attiacting knobs, and the Leyden 
jar charged by dischargmg from the unit>jar. After a certain nniaber of these 
(twenty-two in the experiment performed in the theatre of the lostitutioo), the 
disciiarge of the large jar takes place across the ^-inch interval; this may be 
viewed aa the eipression of the electrical power received from the unit-jar. The 
experimeDt ia now repealed, the wire between the balls having been removed, 
and therefore the " tip " or the raisii^ of the weight is performed by the elec- 
trical repulsion and attraction of the power of two pairs of balls ; at twenty- 
two discbarges of the unit-jar, the bal(uice is aubverted, and one knob drops 
upon the other, but no disc?iarge takes place, showing that some electricity has 
been lost, or converted into mechanical power, which raises the balance. 

By another mode of expression, the electricity may be supposed to be 
masked or anslf^us to latent heat, and would be restored if the ball were 
brought back, without discbai^e, by extraneous force. 

The experiment is believed to be. new, and to be suggestive of others of a 
similar character, which may be indeGnitely varied. 

Thus, two balls made to diverge by electricity should not pve to an electro- 
meter the same amount of electrici^ aa if they were, whilst electrified, kept 
forcibly t<^ether : an experiment of this sort I have made since my lecture, in 
the following manner: 

To a thick brass wire, 2 feet long, insulated and terminated by knobs, are 
suspended by One platina wirea, two pairs of discs of paper coated with tin- 
foil, and 4 inches in diameter. The apparatus is electrized in a dry atmoaphere 
by sparks IVom it machine, and the discs of each pair respectively diverge. 

To one of the pairs a silk thread is attached, by which the discs can be 
forcibly approiimated. As often as this is done the divergence of the other 

Another mode of showii^ the same effect is the following: — 

On the top of an ordinary gold-leaf electroscope place two brass plates, such 
as are commonly used for a condenser, connect them by a long fine wire, and 
electrify them by a rubbed rod of glass or sealmg wax, so that the gold leaves 
diverge. 

Now raise the upper plate by a glass handle : the leaves collapse in pro- 
portion as it is raised, and again diverge as it is depressed, ft should be recol- 
lected that the plates are electrified by the same electricity, and are always 
metaUically connected by the fins wire, in which respect this differs from ordi- 
nary induction experiments. 

It may be said that here the mechanical force is given by the hand ; but 
this is only in part, the repellent effect of electricity does part of the work and 
■hotild be theretbre expended ; it ia analogically as though a man were to add 
Ills ibrce t« the piston rod of a steam engine, which would not prevent the loss 
c^heat by lilating steam. 



D,g,l,7?<lT,GOOglC 



NATU&U. FSILOBOPHT. 



on THE rSK OP ELECT 

H. Ebner has laid a report before the Auatrian Academf of ScJencea, wbich 
relates to the solving of the question, " Whether electricilT' or TOltaisic is pre- 
ferable for the exploding of mines in quarries?" ic The report gireH preler- 
ence to the former, because the amount oT eCTect of the voltaic battery depends 
on the quality of the conductor through which it has to act ; and whenever a 
great effect (force) is required, the alternative presents itself either to use 
colossal batteriea, or ooatly condudore of the tiaual large dunensions. Electri- 
cdty, on the contrary, operates in consequence of a mechanic action, without 
the co-operation of the condodor ; and aa the resistance does not exist, con- 
ductors of cheap material and small power are sufEcient. The apparatus 
adopted now hy the Austrian Corps of Engineers, cousiala of two disca or 
plates, of 13 inches diameter, and the charge is made without the conduclor 
being employed, by the mere pladi^ of a, point between the plates. A 
smaller apparatuis can be carried on a strap on tlje back of a man. The con- 
ductor conaiBta of soft brass wire, of half an mch thickness, and each apparatus 
is furnished with 3000 lathoms of plain wire, and 400 fathoms of wire coated 
with gutta percba, and also materials for constructing isolated conductors. 
The explosive substance, a mixture of sulphur, antimony, and chloride of pot- 
ash, can be made with ease, and placed in the form of a cartridge at any part 
of the conducting line. With these apparatuses explosions have been eQ'ected 
at a distance of 1) German leagues, and flity miiiea explc-ded simultaneously, 
on a line of 100 I^thoms. Under water explosions were effected at a distance 
of 400 fathoms, the conductor extending to tlie length of SUO fathoms. The 
effects of tliese machines are independent of seasons and weatbera. At the 
explosions made under water in the Danube, near Grein, and the marble 
quarries near tfeustadt, it has been used for two years without the loss of a 
BtDgle life. According to a signal, the explosion is made when the excavatorH 
and others are absent, and bore holes are mostly exploded ^mullaneously. — 
Mechanic!' Magazine, No. 1688. 

PKE8KNT STATB OF OBOANtC BLECTEICtrr. 

Prolessor 6ood«r has communicated to the EdKibargh Sew FkUoaophical 
Joumal "A Brief Review of the Preeent State of Organic Electricity." 

The general theory of electricity, aays the professor, has rapidly approached 
a, consistent form Uirough the labors of recent physicists, and particularly by 
the researches of Mr. Faraday. The hypotheses of one or of two electric fluids, 
bowever modified, have been (bund tenable only so &r as they involved the 
idea of force. In the phenomena of statical, aa in those of current electricity, 
there is constantly pressed upon the observer the neceauty of admitting two 
forces, or two forms or directions of a force, inseparable trom one anotber. 
And thus " the influence wbich is present m an electrical condition may best 
be oonoeived of as an axis of power having oontraiy forces, exactly equal in 
amount, in contraij directions." 
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Thia peculiar form of force manifesia itself in diCfereat kinda of inorgania 
matter, under circumatacccs sucb &a Motion, change of temperature, magnetic 
[nlluenee, ai<d cliemioal action. 

It is also □. anifested in organized beings, not Duty under circuniBtaiices in 
which tliey stand related to it as maases of mere matter, but more particukrly 
during the actions performed by their component testuros and oi^ana. " 

Electrical science lias been hitherto chiefly prosecuted in the region of inor- 
ganic nature ; and although Volta opened up a boundleaa field of discorery 
in the region of inorgatiic under the influence of organic electricity, the latter 
still remains comparatively UDCultiyated. 

In the investigation of electrical force, aa manifested in oi^;anic nature, the 
peculiar economy of the organized being muat be taken into account. Eac!i 
oi^anized being, although dependent on certain external circumatances as the 
conditions of its eiistenoe, is, neverthelesa, a system per se. Irrespective of 
those electrical conditions into which it may be thrown, through surrounding 
bodies, or through the medium in which it lives, it undoubtedly contajna more 
or less numerous sources of electrical disturbance, in the numerous processes 
and arrangements productive of currents, in the atmcturea which coUectively 
cunsCituto its oiganization. The organized bemg may be considered electrically 
as a system of electrical currenla, excited by electrical arrangements in the 
^position of its Quids, textures, and organa. 

So far as has yet been ascertained, these electrical currents, with the excep- 
Uon of those produced by the special batteries in the electrical fishes, are not 
employed in the economy of the being. They are merely necessary conae- 
quences of the organic process carried on by the different structures ; and 
effect^ by their arrangement, the diatributiou of the resulting electricity, and 
the maintenance of the general elocti^cal equihbrium of the organic system. 
The detection and uivestigation of these organic electrical phenomena are, 
however, important, not only for general electrical science, but also for the 
elucidation of the oi^anic processes themselves. Besidual phenomena, as 
such electrical disturbances must generally be considered in physiology, will, 
when investigated, indicate tbe probable nature of the actions from which 
they result 

EXISTENCE OF AJ( ELECTKICAI. ^TTHER THKOUGH SPACE. 

Mr. G. J. Knoi, in a letter to the editors of the London JPhHosopkicai 
Magazine, says: In a paper, entitled " On the Direction and Mode of Propa- 
gation of the Electrical Force traversing Interposed Media" {PhUosophicai 
Magasine, 1640), I endeavored to prove, ftomthe experiments of Sir H. Davy, 
that an electric cirrent consists in alternate states of induction and eqvii- 
librium of the particles of the medium conveying the currenl, the intensity of 
the current being proportional to the rapidity of change of induction and 
equilibrium, and consequently that the mass of osidllating sethcr auriBuading 
the particles repreaents the gvaniity, while the Topidiiy of the osdllationa 
represents the intensity of an electric current. 

The PhilosopkiaU Magcaine, No. B8, contains some very interesting eiperi- 
ments, which were made by Mr. L. Clark, on the transmission of currents of 
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electridly of Tarying intenaitj- through 766 miles of gutta pereha wire, indi- 
cating a velocity of projiagatioD of about 1,000 milea in a second, whj'^ 
velocitj is Bensiblj uniform for oil inienmiiea from 31 c^ia to GOO; wiiich 
results, Dr. Faraday remarks, " aflbrd a fine argument in favor of tha opinion 
of those who suppose tho electric current to be analogous to the vibrations of 
lur under the action of sonorous bodies." The erperiments of Proftssor Grove 
on tho electro-chemical polari^ of gases, where he obtains rings alternately 
bright and oxidated, showing effects of oxidation and reduction by the same 
current on tbe same plate, be considers as " aualt^us to the phenomena of 
interference in light ; tliough doubtless, if this bo a right view, tbe very dif- 
ferent modes of action of light and electricity would present very numerous 
phenomenal distinctions." Tlie idea has lately been presented to my mind, 
that the oscillations of the electrical eether in combination with tho particles 
of tlie medium conveying a current, produce undulations, not only in the 
letbera of light and heat, but abio in another lether, which Dr. Draper calls the 
tithonic ^her, but which, if experiment proves to be the case, should be more, 
cwrectly termed the eleclrical etber. 

Dr. Draper, in the year 1847, undertook a series of experiments upon the 
rays of light emitted by incandescent bodies, from which he concluded that 
when a platinum wire is heated by the voltaic pile or otlierwise, it emits rays 
of light, which increase in re&angibility proportiODally to tbe increase of heat, 
which he explains thus : — "As the luminous effects are undoubtedly owing to 
a vibratory movement eseonted by the molecules of the pktinum, it seems 
fixim the foregomg considerations to follow, that the frequency of those vibra- 
Kons inoreaaes with the temperature." Sir David Brewster has observed, 
that in the spectra produced by the electric light, the chemical rays are more 
numerous than in those produced by the lime light Tbe problem then to be 
solved is — whether the chemical rays be produced direcUy by the oscillations 
of the electrical »ther m the phitmum wu^ or indirectly by the beat pro- 
duced. 

This question might be resolved by observing the effect produced by voltaic 
piles of differeat intensities, the Iteai remaining constant; and if so, it would 
afford a strong argument in lavor, not only of an oscillatoiy movement in tbe 
electrical sther in combination with the particles of bodies, but also of tbe 
existence of such an tether through space. 

ON THE OniGIN OP THE ACEOEA BOEEALIS. 

An important paper on the Aurora Borealis has recently been published 
by the Smithsonian Institution, entitled, " The Recent Secular Period of tbe 
Aurora Borealis," by Professor Olmstead, of Tale College. The following 
extract &om this paper will sufficiently explain its nature : — 

" It has appeared to me incumbent on some aae devoted to the studies of 
nature, who has vritDSssed this exhibition of tbe Aurora Borealis, probably 
among the most remarkable that have ever occurred since the creation of the 
world, to write its history, to give an accurate bistoty of its varieties, to pre- 
sent at one view a classiScation of the principal facts, in order, if possible, to 
ascertain the iaws of the phenomenon ; and finally to determma tha orinin. 
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or primwy cauae to which it may be referrei I am the more encouraged to 
undert^e tbia labor, ttora having eojojed peculiarly &TorabIe oppoitmiitiefl 
for observing these exhibitions fhna (heir commeacement, and Aom baTiog 
aCoBSsed from the accounta published in the periodicals of the day, and frma 
an extennve correspondence^ a greater amount of fiicte, than, ao far as I 
know, any other peison baa taken the trouble to accumulate. 

" I know of no other method of sncceasfiilly investigatmg a saliiject of Ihia 
Itiod, than first, to examine all ttie facts of the case ; secondly, to bring to- 
gether into one view, in separate groups, such as are mmilar, tbrming a fUll 
and accurate classiBcation ; thirdly, to inquire what general &cta tbeae truths 
reveal, dnce these deductions form the proxdmate laws of the phenomenon ; 
and, finally, to make the laws the groundworit of a general ttwrv, which 
shall assign the true cause of all" 

The "Secular Period" embraces the exhibitiona of the Aurora Borealia 
during the years 1837, '86, '36, '37, '48, '61, 'B2, and '68. Profesaor Ohnslead 
daasifies the Auroras by six different names; Aurora Twilight, the Arcbe^ 
the Streamers, the Corona, the Wares, and the Auroral Clouds. 

LUPBOTBD BLECIRICAL AND GALVANIC APPAEATPS. 

Breton's Gaieanic Ballery. — A battery arranged by M. Breton, of Paris, for 
medicinal 'purposes, is maintained in a constant moisture with chloride of 
calcium. For one of the poles there is a mixture of copper fihngs with 
sawdust, the latter designed to separate the metallic particles, — the filings are 
mixed with a solution of chloride of calduDi. The other pole is a simklar 
mixture, in which tlie copper is replaced by zinc filings. These two prepara- 
tions placed in a vase, and separated by a porous cell, make a, battery, which 
has always the same intensity of action, on account of ita constant humidity, 
and tho indefinite number of its elements. 

Improved Electro-Medical Apparatus. — Ur. W. P. Piggott, of London, has 
patented some improvemenls in galvanic, electric, and electro-msgnetio 
apparatus, and in the mode of Iheir application as a curative and remedial 
agent. The inventor conatnicta a brush conaistkig of a mixture of bristles 
Bud metalUc wires or plates, or coats a portion of the bristles forming the 
brush with metal by electric depositiou, and these metallic wires, plates, or 
electrotyped or metallized bristles, communicate with and receive their elec- 
tricity, galvanism, or electro-ra^netism, Irom a battery or electrical apparatus, 
fixed in the back, or some other convenient part of the frame of the brush, or 
otherwise, as ma; be required, thus cauung what is conunonly known aa 
positive or negative currents of electricity to pass from tiie ends of the wires, 
plates, or metallized bristles, when moved ia contact with the hair or skin. 
Second^, in the construction of a bath for tbe administration of galva- 
nism, electricity, or electro-magnetism, one part of which bath will communicate 
poeitive, and the other negative electrimty, and this is effected by forming the 
bath of a combination of elastic or flexible waterproof material and metal, in 
iuch a way that when a part of lie waterproofing material is caused to enve- 
lope any required part of the body, two diitinct currents of electricity, galva- - 
niim, or electro-magnetlra], are crMted in tbe same bath. 
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Intlrwnentpr determining the Yaltit of JntermiUenl, or Alternating, Ehclrie 
Cxaraiia, pr Telegraphic Purposes. — At the British Association Meeting 
Cbr 1856, Mr. E. O. Whitehouse demoDatrated that the effect oF a weak, 
electric current, saj Bfter it had traveraed 100 miles of wire on an ordinary 
magDetic needle, was altogether inappreciable; and even the effect of strong 
outreDts at short intermitted periods, caused the oeedle so to vibrate as to 
render the obserring of the arcs quite impossible ; but by trantmittiiig b ver; 
fbebte coirent in socfa a waj as to excite a powertlil coil, and produce on 
electro-magnet by soft pieces of iron in the axes of the coils, Le showed that, 
by a EtroDgly framed and accurately conatmcted steelyard, he was able octu- 
Blly to weigh the feeblest currenls, and to compare them with even Uie most 
powerful current transmitted through short distances. The eihibition of the 
apparatus, which worked admirably, and, as it were, weighed the force of 
each current as transmitted during the ordinary rapid worldng of the tele- 
graph, seemed to afford much satiafcction to the secUon. 

SabsUlviefin-OieCoyperWireinOie Cl»!«!rurfK«n)/fleiice».— The cost of heli- 
ces of fine wire, and the limit of thicknesatowhichthe fine wire can he covered 
with ^Ik for insulation, are two impedimenls which M. Bonelli has sought to 
Bet aside by very simple means. He takes a baud of paper of the height of 
the helix of an elcctro-magnot, or of the corresponding part of the galvano- 
meter ; this band carries parallel to its edge, metallic lines a a, 5 V, etc, pass- 
ii^ from one extremity to the other; these lines, placed in the circuit, will 
give passage to the current, while they are also insulated from oiie another by 
the paper that separates thom ; so tliat the current will pass uninterruptedly 
provided the lines of metal are nnbroken. The number of these lines which 
may be put on a band of paper is almost indefinite. Leaving their extremitiea 
&ee, the current may be made to pass, either along the lines united, or in all 
of them at the same time and in the same direction. 

Gleboiype Tdegraph. — The London Ariizan has recently published an 
illustrated description of a new and peculiar tolt^aph bearing the atwve name, 
Invented by David McCallum, of Stonehouse, England. The leading cha- 
racteriatic of tliis invention consists in releasing small glasa balls of three 
different colors — white, black, and blue — in such a manner as to Ml over a 
series of inclined planes, and drop into their proper places, where, by their 
oolor and the way that they are made to airange themselves, tbey fom a 
message. These balls are thrown out one by one at the will of the operator, 
and as multiphed and intermixed they ibrm the alphabet^ like Professor ' 
Morse's dots, spaces, and-dashes. 



The following is an abstract of a paper read before the British Association, 
iij Mr. E. 0. Whitehouse, the well known electrician and physicist. Mr. 
W., in commencing, stated that it was for the poipose of determining the 
tbroe of either intennittjng or alternating currente, whose duration was not 
■nfflcient to admit of the needle assuming a position of rest, that he proposed 
the use of tlie magneto-electrometer — an instrument rendering available the 
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fbroe of magnetic attraction instead of the deflection of the needle — at a 
means of measuring the amount of current circulatiog, Thia force was, he 
said, until we approach the point of magnetic saturation of the iron, stricfly 
proportioned to the ene^ST of the curraat under eixaminaljon. The number 
of gr^na thus lifted on the ana of the lever the author proposes to call the 
practical " value" of the current fcr telegraphic purposes. The most Btrildng 
features of tliis instrument aie — 1st. Iba ^cility of determining Uie value of 
currents which do not admit of being tried by the galvanometer. Snd. The 
very great range wliich thia instrument has {viz. fhJiD unity up to half 
n million), as well as t^e definitenesa and accuracy of the reaulta. even the 
extremes of the register being strictly comparable with each other. 
3rd. Unlike the degrees upon the galvanometer, these grains of force are 
unite of real "value" and of practical utiUty, as was shown by a telegraphic 
instrument in circuit being worked perfectly by a current of (bur grains. 
Referring to the proceedings of tba assodation last year, the author showed 
that a wire six times the length of the Tama and Balaklava wire. If of the 
some lateral dimensions, would give tbirty-six times the retardation, and 
thirty-six times the slowness of action. If the distinctness of utterance and 
rapidity of action practicaUe with the Tama and Balakhivft wire are only 
sucb as not to be inconvenient, it would be necessajy to have a, wire of dx 
times the diameter, or better, thirty-six wires of the same dimensions, or a 
larger number of small wires twisted togelber, under a gutta-percha covering, 
to give tolerably convenient action by a submarine cable of six tiraea the 
length. Although tbe subject of submarine telegraphy had many points of 
the highest importance requiring investigation, and to tbe con^dcration of 
wbicb he had been devoting himself recently, Ux. Wbitehouse proposed to 
confine his remarks on this occasion to tbe one point indicated in ttie title, 
iuasmuch as the decision of that one, either favorably or otherwise, would 
have, on the one hand, the effect of putting a very narrow limit to our pro- 
gress in telegraphy, or, on the other, of leavmg it the most ample EMpe. He 
drew a distinction between the mere transmissioD of a current across the 
Atlantic (the possibility of which be supposed everybody must admit) and the 
effectual working of a telegraph at a apeed sufficient for " commercial success." 
The anthor then gave a desciiptjon of the apparatus employed in his 
reaearclies, of the manner in which Ibe experiments were conducted, and, 
lastly, of tbe results obtained. The wires upon wbicb the experiments were 
made were copper, of No. 16 gat^;e, very perfectly insulated witli gutta- 
percha — spun into two cables, containing three wires of equal lengUi (eighty- 
three miles), covered with iron wires and coiled in a lai^ tank in full contact 
with moist earth, but not submei^ed. The two cables were subsequently 
joined together, making a length of 16B mOes of cable, contuning three 
wires. Id addition to this, in some of the latest experiments he had also the 
advantage of another length of cable, giving with the above, an aggregate of 
1,020 miles. The instruments, one of which was exhibited, seemed to be of 
great delicacy, capable of the utmost nicety of adjuatment and particularly 
Eree tl«m sources of error. Tbe records were all made automatically, b; 
electro-chemical decomposition, on chemically-prepared paper. Tbe obserra- 
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tions of diO^rent distances recorded themselves upon the Bame slip of p(V^> 
— tbuB, 0'83 and 349 miles were imprmted upon ooe paper, 083, 468 miles 
upon ajiother slip, 0-349, 498 upon anoUier, and 0'S35, 1,030 upon another. 
Thus, by liie juxtapomtJon of the several simultaneous records on each slip, 
as well as by the compariBon of one slip with acotber, the author haa been 
enabled to show most convincii^Iy that the law of the squares is not the law 
which governs the transniasion of signals m submarine circuits. Mr. Wliite- 
house showed next, by reference to published experiments of Faraday's and 
Wheatstooe's (PhSosophical Magazine, July, 185S), that the effect of the iron 
covering with which the cable was surrounded was, electrically speaking, 
identical with that which would have resulted lirom submerging the wire, and 
that the results of the experiments could not on that point be deemed other- 
wise thaji reliable. The author then addressed himself (o the objections 
raised against conclusions drawn from experiments in "Multiple" cables. 
Faraday had experimented, he said, upon wires laid in close juxt^osition, 
and with reliable results ; but an appeal was made to direct experiment, and 
tbe amount of induction i>om wire to wire was weighed, ajid proved to be as 
one to ten thousand, and it was found impossible to vary the amount of 
retafdaldou by any variation in tbe arrangement of the wires. Testimony, 
also, on Uiia point waa not wanting. The Director of the Bhick Sea Tele- 
graph, CoL Biddulph, waa in England, and present at many of tbe experi- 
ments. He confirmed our author's view, adding, "that there was quite aa 
much induction and embarrassment of instruments in this cable as he had 
met with in the Blade Sea line." Tbe author considers it, theretbre, proved 
" that experiments upon such a cable, iajrly and cautiously conducted, may 
be regarded as real practical tests, and tbe results obtained as a Mr sample 
of what will ultimately be found to bold good practically in lines laid out in 
extenao. At tbe bead of each column in the annexed table is stated the 
number of observations upon which the result given was computed, — every 
observation being rejected on which there could fall a suspicion of carelesa- 
neas, inaoouracy, or ubcertainty as to the precise conditions ; and, on the 
othOT hand, every one which was retained being carefully measured to tbe 
hundredth part of a second. ThiB table is subject to correction, for variation 
in the state of the batteiy employed, just as the barometrical observations 
are subject to correction for temperature. 

Ammint of RelardiUion absened at various Distances. VoUaic Ourrenl. Tijne 
staled in Paris of a Seamd. 
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jond the ^mple arithmeticiil ratio. I am quite prepared to admit t.ie posd- 
bility of an amount of error haviDg crept into these figures, id spito of mj 
precaatious; indeed, 1 have on that account been anxious to multiply obaei^ 
vations in order to obtain most trustwortliy results. But I caunot admit the 
posaibilitj of error having accumulated to such an extent as to entirely over- 
lay and conceal tlie operation of the iaw of tlie squares, if in reality tliat law 
had any bearing on the results. Tailing 83 miles aa our unit of distance, wa 
have a aeries of 1, S, S, S, and 13, Taking 166 miles as our unit, we have 
then a aeries of 1, 3, and 6. Taking 249 miles, we have still a series of 1, 3, 
and 4, in very long distances. Tet even under these cirouinstances, and 
urith these facilities, 1 cannot find a trace of the operation of tliat law." 
Ttie author then examined the evidence of the lav; of the squares, as shown 
by the value of a current taken in submarine or subterranean wires at 
difierent distances from the generator thereof which he showed were strongly 
corroborative of the previous results. He next examined the question of tha 
wze of the conducting wire ; and he had the opportunity of testing the apph- 
cation of the law, as enunciated by Prof Thomson last year. The results, lar 
from cootirming the kw, are atriltingly opposed to it The fact of trebling 
the size of the conductor augmented tbe amount of retardation to nearly 
double that observed in the single wire. The anchor, however, looked for 
tha experimfntjtm cmcU in the limit to tbe rapidity and distinctness of 
utterance attainable in the relative distances of 500 and 1,030 miles, 350 
and STO were the actual number of distinct ^gnals recorded in equal times 
through these two lengths reBpectively. These figures have no relation to 
tbe Bqoares of the distance. " Now, if the law of the squares be held to be 
good in its application to Eubmarine circuits, and if the deductions as to the 
necessary size of the wire, baaed upon that law, can be proved to be vahd 
also, we are driven to the inevitable conciuE^on that sabmarine cables of 
certain length, to be successt^ mnst be constructed in accordance with these 
principles. And wbat does this involve ? In tbe case of the Transatiantio 
line, whose estimated length will be no less than 3,500 miles, it would 
ueces^tate tbe use, for a ungle conductor only, of a cable so large and 
ponderous, aa that probably no ship except Ux, Scott Bussell'a leviathan 
conld carry it, — so unwieldy in the manufacture, that its perfect insulation 
would be a matter almost of practical impoaaibiUty, — and so expen^ve, from 
the amount of materials employed, and the very laborious and critical nature 
of the processes required in making and laying it out, that the thing would 
be abandoned as being practically and commerdally impossible. If; on tha 
oltor hand, tlie law of the squares be proved to be inapplicable to (he trans- 
mission of signals by submarine vrires, whether with reference to the amount 
of retardation observable in them, the rapidity of utterance to be obtained, or 
the size of conductor required for tha purpose, then we may shortly expect to 
see a cable not much exceeding one ton per mile, containing three, four, or 
five conductors, stretched &om shore to shore, and uniting us to our Transat- 
lantic brethren, at an expense of leas than one-fourtb that of tbe large one 
above mentioned, able to carry four or five times the number of messagM, 
and therefore yielding about twenty time* aa much return in proportioD to 
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the outlaj. And what, I nm; be asked, is the general coi'JoaioD to be drann 
as the result of this inTestigatbn of tbe law of 1]ie squares applied to sul>- 
marine circuits 7 Ic all bouestj, I am bound to answer, that I believe nature 
knows no such application of that law { and I can 011I7 regard it as a flctioa 
of the schools, a forced and yiolent adaptation of a prinraple in physics, good 
and true under other dreurp stances, but misapplied here." 

SB. SCOKESBI'S 



Dr. Sooreabj', of England, bas, it is well known, deroted much time and 
c during the last few yeaia to an eiamlnation of tbe pbenomena of 
D relatioa to the compasa, and published several able communi- 
callana on the same subject. Ihiring the latter part of the year 18C5, with a 
view of aiding reeean^h, the British and Australian Steam Company tendered 
to Dr. S. a ftee passage in an iron Eteamer, the Boyal Charter, to Australia, 
and extraordinaiy ladliUea fbr conducting experimentation and research. 
Tbe proportion bo made was accepted, and the voyage having been BUCceiB- 
folly completed. Dr. Scoreeby has recently published a report of tbe results of 
bis magnetioal researches during the voyage of the RoyaJ Cbart«r to Australia 
and round tbe world. The Boyal Charter, it should be noted, is an iron ship, 
of tbe dipper class, with auxiliary steam power, belonging to the Liverpool 
and Austr^ian Navigation Company. Sbe is 834 feet in length on deck, and 
43 in breadth, and 3,767 tons measnrement Tbe oompasses of the Eoyal 
Charter, observations on which were an imp<Htant ol^ject of Dr. Scoreeby's 
inquiries, were four in number ; the steering compass, adjusted by magnets on 
Mr. Airy's prindples, 6S feet from the stem ; another adjusted compasa (called 
the " companion compasa") 69 leet ; a standard compass on the deck house, 
unadjusted, 181 feet from the stem ; and a compass aloft, 43 feet aboTe the 
poop deck. 

liie leading objects contemplated by Dr. Scoresby in his recent undertaking 
ware, to verify or test his Bieoretio views and results of inductive reaearchea 
on the phenomena of magnetism with relation to the compass, especially as to 
the " retentive quali^" so highly developed in iron ships in the process of con- 
struction, with the changes id such mi^etism — views wbich he bad first 
placed before tbe public at the meeting of tbe British Association at Oxford in 
1847, and since then is bis "Magnetioal Investigations" published in 1853, 
and in various other forma ; and to test also his plan of a compass aloft, first 
proposed in his account of discoveries on the eastern coast of Greenland in 
1833, fbr the avoidance of the ship's attraction, and for obtaining correct com- 
pass guidauce, so essential to safety in navigation. Four plans or processes 
were adopted by Dr. Scoresby fbr the determination of the &cta, as to the 
nature and diengee of the ship's magnetic condition, viz. comparisons, almost 
daily, of tbe four compasses described ; experiments on tbe ship's exteroal 
magnetism, as indicated by her deviating action on a compass placed Qrst near 
the upper edge of the top plating, and then gradually let down towards the 
water's edge, snoh experiments being made in difibrent parts oC the ^p's 
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length OD the poop and fwecastle; the detenrdnatioD, from time to time, at 
the palarit; of iron ban, Bttmdiirds, to., baling an upright poaitioa; and, 
finally, the aacertainiiig of the podtioa taken by a Pox'a dipping needle in 
different etatious about the deck, and compaiing the teeulta with tbe known 
terrestrial dip. 

Bj these eeveral appliances, the whole of the pliijects contemplated in the 
voyage wem eatislactorily and completely attained ; and i« Dr. Scoiesbj it 
was necesearil; meet gratilying to find that not ons of tha conclusions he bad 
been led to by inductive research was in any measure contravened ; but, on 
the contrary, all Uie leading propositions he had for years been urging on the 
attention of navigators and man of sdrace were dirtinctly verified. Thus, 
just as he tiad predicted, the ship retained her original magnetio cMulition, 
and the adjusted compasses preserved very nearly their originat state, so long 
as theshlp was on courses not very remote from tbe direction of the ship's 
head wh^ building; but when she came into a south-westerly direction, the 
reverse of that on tbe atoc^ under a heary sets just aa had been predicted, 
the compassee changed, and titers was an error, i«mpraarily, in the steering 
compass, of a point or more. On reacbing a pceition of ooncuderable Boathem 
dip, the adjusted compasses went wrraig — one of them to theeztoit of apomt 
and tliree quarters — a moderate chuige only in compmison with many ^p% 
due, no doubt, to the bvorable portion of the Boyal Ghartec'B compaases in 
being removed so &r from Oie stem, and entirely above tbe iron plating of 
tha sidea On swinging the ship at Mellraane, the standard oorapass was 
fbund to have lost nearlj one half of its Miginal erron^ and the two adjusted 
compaasee to have attained oonaderable deviations ; whilst tha compasB aloft 
WB^ to all practical enda, quite correct But the meet striking change 
ezactiy consistent with theoretic deductiona was the complete inveisjon of 
the ship's magnetic polarity — the whole of Uie top ndes having changed &csn 
southern to northern, externally ; and every standard, stanchion, davit, <v 
other moss of iron atiout the deck, including also four iron capstans, had 
attained at the upper puis northern polarity, which, northward of tbe equator, 
had been tested as having their soutbem poles upward. Approaching the 
magnetic equator, on the homeward passage, tha two ends of tiie ship, as had 
also been predicted, attained polarities corresponding with the action of ter- 
restrial induction, the stem aloft, as wall as below, changing to southern 
polarity, and tbe head becoming more intensely magnetic with the contraiy 
polarity. The gradual travelling <^ the aouUietn polari^, &Dm the stem 
forward, as tbe ship advanced northward towards the line, was a fact whick 
Dr. Scoreaby watched with great attention and interest, until, after reaching 
some distance within the northern tropic, the whole of the ship's sides had 
changed again their polarity, so that fkm stem to stem, as when the^pflrat 
set out, tha upper plating had all acquired the soutbem pohuity. Finally, 
as to these corroborating fhcta of previoua deductions, it was mentioned 
that, though the upper polarity of the ship bad changed, yet some general 
infiuence, derived from the previous hiversion of polarity, or, more particularly, 
from the earth's inductive power, while the ship's head was continually i^reded 
norlbward from tha passing of Cape Horn, had been received or retained. 
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Hence, on swinging tbe etdp M Liverpool, immei^tely on her rehim to 
port, the adjusted compasses were liquid not merely (o have retuned tbdr 
eouthem errors, but Uiat the nuudmam of Uia steering compass bitd increased 
up to about two poinla ; whilst correspoodentlj, in a theoretic view, the 
Mandaid compass had become still more coirec^ than when at Uelboume, its 
NTors on a large nuiober of points being now trifling and aGimportant 

The most impoitant lact remains to be noticed — viz. that such waa the 
general aoconug' of the compass ^oft in this case of the Hoyal Churter, and 
such tbe instruction derived from the repeated swiogii^ of the ship, that the 
couise aotuallj made good on every occasion during the voyage was accu- 
rately known — Ihat is, &r within the limits of the defects of steering, aodtbut 
numerous determinations by aramutha and amplitudes of the variation of the 
compass in the Padfio and NorOi and South Atlantic, were obtained with 
perhaps as much accumcy aa had ever been btkd even in ships built of 

COSBBCnON OF COMPASSES. 

A. late Glasgow invention seems to promise something of importance in ena- 
bling the compass to work with certainty on iron reesela, although it is difficult 
to underatand the priudple. It consiata solely in covering the ordinary box 
wilh cork or tiie pith of elder wood, vrith several coats of rednous varnish or 
sealing wax. Tbe bowl in which the compass is suspended is also lined with 
the same, and the result is not a complete auoihilatioa, but a vei7 great dimi- 
tratioD <3t the effect of all local attractions. 



Id 1834, M. Arago observed tbe remarkable fact of the attraction of the 
msgnelja needle bj' conducting bodies in motion. The phenomenon appeared 
singular; it remained unaccounted for until Faraday announced the important 
discovery of induced currents. From that time it was proved that, in Arago's 
erperiment, motion gave rise to cnirenta, which, reading on the au^e^ 
tended to associate with it the mobile body and to attiact it in the same 
direction. It may be said, generally, that tbe magnet and the conducting 
body tend, by mutual influence, towards relative repose. 

I^ notwithstanding this influence, it be dedred that the nnition should con- 
tinue, a certain amount of labor most be bestowed upon it, the movable part 
aeems to be restnuned, and this wm'Ic necessarily produced a dyuanuc effect, 
which I have thought, according to the new doctrines, must be attributed to 

We arrive at tbe same conoltudoD by observing the iodnced cnrrenlB which 
follow in the interior of tbe body in motion ; but this mode of considering 
things could give only, witii great trouble, an idea of the quantity of heat 
f«<oduoed, whilst by considering Idiis character as due to a transfbnnation of 
work, it appeared to me certain that we should easily produoc^ in a dedmve 
experiment, a condderable elevation of temperature. 
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HaTing at hand eveiTthiug neceeaaiy for a prompt verificatJOD, I proceeded 
as fbUowa : — 

Between the poles of a powerful electro-magnet I partially engaged thB 
solid of revolution belonging to the rotatory appaxatus which I have called a 
gyroaaipe, and which I bad previoualy used in eiperimenla of quite another 
nature. This solid was a toisa of bronze, connected bj means of a toothed 
pinion to a moving wheelwork, and which, turned by means of a handle, 
may attain the speed of 160 lo 200 turns per second. To render the action 
of the magnet more cfflcacioua, two pieces of soH: iron snperaddeii to the 
bobbina prolong the metallic poles and concentrate them in the Ticioity of tha 
turning body. 

When the apparatus is at full speed the current of dz: Bunsen elemenls 
directed into the electro-magnet, uresis the moUon in a few seconds, as if an 
invisible bridle had been apphed to the motive power ; tliis is Arago's expe- 
riment developed by Faraday. But if we then strain at the handle, in order 
to restore to the appu^tus the motion which it had lost, the resistance expe- 
rienced, compels us to exert a certain degree of force, the equivalent of which 
reappears and is eOectiTely accumulated in heat in tbe interior of the turning 

£7 means of a thermometer buried in the mass we follow, step by step, the 
progress in elevation of temperature. 

Harmg taken, for example, the apparatus at the Enrroimdlng temperature 
of 16° C. (60° 8' P.), I saw tbe thermometer rise gradually to 30° C. (68° P.), 
25° C. (T7° F.), 30° C. (86° F.), and 34° C. (03° 2' F.); ^^^ ^'^^ phenomenon 
was BO much developed as not to require the employment of thermometrical 
instrumenbi ; the heat produced had become senaible U> the band. 

A few days afterwards the batteiy being reduced to two elements, a flat 
disc formed of red copper was raised in two minutes' action to the temperature 
of 60° C, (140° F,). 

If this experiment appears iuterestiEg it vrill be easy to arrange an 
apparatus for fully developing the phenomenon which I have noticed. - TJn- 
doubtedly, by a suitably constructed machine composed only of permanent 
magnets, we may produce elevated leraperatureB and exMbit to the public 
assembled in lecture theatres a curious example of the conve:aon of labor 
into heat. 

TEBBESIRIAI. MAGNEnSM. 

As early as 1825, CoL Sabine had inferred, that an inflnence was exerted 
by the son and moon on teireslaial magnetism. In a set of observations 
taken at the winter station of one of the polar eipeditiona, where the declina- 
tion was about 90°, and discussed by him , it was remarked that when th« 
sun and moon were on the meridian at the sune time, the diurnal variation 
reached 6°, but when tbey were at right angles to each other, this quantily fell 
as low as 30°. The sagaci^ Col. Sabine exhibited in his Int^rence tram this 
isolated set of observations hae been sustained by the laborious and patient 
observationa and inveetigaUons of fifteen years. Some quantities so minute are 
developed in the -esearchea, that a less time would hardly have served to 
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separate them from tha larger quantities in which they we involved. The 
results set forth by CoL Sabine to the Britiah ABsocialioD are as foUowa; — 

1. The dituTiid variatioii IbUon'iiig Id all places the order of solar time, and 
heing at its maximum about two houra after noon, clianges its sign at the time 
of the two equinosea. Thus, while the loaxiinuai diurnal deflection from the 
magnetic meridian is eastward !□ all places up (o the 2Iat of Uarch, a change 
in the amouot of deviation begins dd the SSd, and [s completed in about ten 
days, after which the maximum daily variation is to the westward, and at a 
mean equal to the eastern variation of the preceding six months. 

3. There is an annual variation in the intensit; of terrestrial magoetiso), 
of small amount indeed, but affectir^ both the northern and southern hemi- 
sphere in the sam^ manner, the intensity being greatest when the ana is in 
perigee and least when it is in apogee. 

3. It is well known that all the instruments used in magnetic observation 
are from time to time affected by diaturbanceE, or atorma aa they are often 
called ; these storms have been found to be subject to a periodic fluctuation, 
and this period has been discovered to correspond with that assigned by 
Schabe to the spots on the aolar disc. 

4. It has been clearly ahown that there ia a. variation in magnetic declina- 
don, dependent on the change of the moon's position in relation to Che 
meridian of the place of observation, and iiaving therefore for its period, the 
lunar day. Tbia, altliough first inferred by Sabine from a ^ngle set of observa- 
tions, has been since fiilly proved by KrieL Finally, the hypothec which 
ascribea the variations in the phenomena of terrestrial magnetism ta local 
variations of temperature ia completely reflitod. 

May we not hope that the relations of the magnetism of the earth with tho 
heavenly bodies, which exert the greatest influence in other respects upon 
our planet, having been thus conclusively shown, a baaia is now provided 
upon which to erect a science, that will be as simple in ila lawB and aa 
fertile in ila results as the theory of universal gravitation ? Up to the present 
tune terrestrial magnetism as a science has bad no other foundation than 
vague or unsupported hypotheses, or empiiiw-propostions, which, although 
true, have been founded on no general law. Eenceforib it would appear to 
be as closely within the reach of mathematical methods aa the tidea. — Proc 
Briiieh AseocialioTt. 



A recent writer in the London Times, reviewing the proposed c 
of the Submarine Atlantic Telegraph, sketches out the details and prospects 
of the enterpriaa as foDows: — 

"The cable, to allow for the mequalitiea of the ground and other eiigenoies 
of the case, will be 3,000 miles lonji. The wires will be isolated in gutta- 
percha coatings ; and all tlie improvements which science can aflbrd will b« 
applied to give durabihty, strength, and efBcacy to the cable. To lay to 
enormous an amonnt of coil, two ships will proceed to the mid-ocean, each 
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canying half the line. The? will then separaW, and continue to lay out Ihe 
cable iintQ (he; shall have reactied their respective destJaationa. The wires 
will eoable them during the entire process to telegraph each to the other at 
will, BO that Iheir combined movements will be, as it were, at the direction of one 
mind. Hitherto, almost all the cables which have been lost have been sacrificed 
from being placed in sailing vessels towed by steamboata These have become 
unmanageable in had weather, and, tj^ save themselves, have been obliged (o 
throw the coil overboard. This could not occur, if the countries most interested, 
England and the Uoited Stales, were to contribute firat-rate steam men-of-war. 
At all events, It is well to think, that in this instance, as there will be two ves- 
sels, the line can scarcely be lost, for, even if one were obhged to sacrifice her 
freight, the other could wind it np from the deep. The number of wires to be 
used is not determined upon, and here again modem science has achieved a 
great triumph. Of course, in a liae of such length the amount of copper used 
in the wire becomes an object of the gravest oonaideralion m determining its 
expense. Now, in telegraphs above ground, it has been found that the fed- 
llty of transmitting a current has increased with the enlarged size of the wire. 
The electricity has, as it were, a broader path to move on. Thus an unperfecl 
conductor can compensate (br its defective state of conduction, by increase of 
volume. Take, for instance, the two metals, copper and iron. Iron oBers 
seven times the resistance of copper to the passage of an electric current, but 
by proportionally increasing the size of the iron wire, electridly will be as 
readily transmitted through it as through the better conducting metal ; and 
conseiiuently iron wires, one-sixth of an inch in diamotor, are used u the tole- 
grig>hs of this country. It was dreaded, from such a course of reasoning, that 
BO enormous a line should not only bo of the best conducting material, hut 
that it should also be of great thickness, which would vastly enhance the 
expense, but Dr. Whitehouse has, in a series of over 4,000 experiments, 
demonstrated that not the same, but rather an opposite condition operates in 
eubm^rine lines. It is to be remarked that the wires here are thoroughly isohit- 
ed, so that the charge sent into one resembles the chaining of a Leyden jar, 
and, consequently, the smaller, within certain limits, the wire which is to be 
charged, the more effective the operation of tie electridty will be. This is a 
result of the most important character, for otherwise the company would have 
been put to enormous cost in employing lai^r wires, which would, in fact, 
have been only operative to retard the telegraphic action." 

" So far, indeed, as regards (he wire connection between the two countrieB, 
there seems no doubt that it can bo made ; but that mechanical difGculty over- 
come, there will remain the question whether telegraphic agnals can be trans- 
mitted through a submerged wire, of that length, however c^efully it may be in- 
sulated. On this point electricians and mathematicians are at variance. It is not 
a ample question whether an electric current can be (ranamitted, but whether 
the wire can be discharged, aller transmission, quickly enough for the repetition 
of telegraphic signals. 

" This ditBculty first presented itself in the telegraph Ifom Harwich to tlie 
Hl^ue. It was fbund that the water surrounding the wires prevented them 
Lg distinctive signals, the action of each one being prolonged ao as to 
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inteiibre and blend with the ^d^ precading. The difficult waa quite 
ouezpected. Faiaday brought hks woodeiful power of inveatigA^iou to bear od 
the subject, and aacert^oed that the coadactiag property of sea water on the 
out^e of the eutta-percha haa the effect of coavertlafc tho coated vire int« an 
elongated Lejdeo jar, and causes it to retaia a portion of the chn'ce, in the same 
manner as an onlinary Ley den jar retains a part of the electricity alter it baa 
been discharged. This difficulty, which seemed U> preaeut an effectual bar (o 
the use of Professor Moise'a inatruments — in which the electric current tra- 
Dntinuously in the same direction — waa overcome by r 



direction of the current alter each signal, by which process tbe wire was pre- 
pared to transmit another. That plan haa answered from London to the 
Hague, but doubt is entertiuned whether the remedy will apply across the 
Atlantic Experimenta, so &r as they can be made, show that the obstacle 
nay be OTerconie ; but tlieoretjcal philosophers are not wantmg, who, armed 
with arrays of ^ures, contend that the thing is impossible." 

During the past summer, the U. S. steamer Arctic, was sent out to run ahne 
of soundings from Newfoundland to the nearest point on tlie Irish coast, with 
a view of affording inibrmatoon relatiTe to tlie laying of the proposed tele- 
graph. The result of the expedition has been stated by one of the party aa 
follows : — 

"Not a single rock had been met with, not a particle of gravel or sand had 
been brought up, but it appears as if nature had provided a bed ' soft as a 
enow baok,' to use Maury's own words, for tho express purpose of receiTit^ a 
telegraph cable. 

"Lieut Berryman says that he is satisQed that the lead, with the sounding 
apparatus, haa bequentlj buried itself ten or fifteen feet deep in this soft 
material, and he doubts not that the cable will likewise emk and imbed, itself 
in a rimilar manner. The greatest depth attuned has been two thousand and 
seTenl7iathomB(abaattwoandathirdmileB); but perhaps the moet remarkable, 
Mid at tke same time the most satisfactory result, is tbe perfect conflrmatioii 
which these soundings give of the opinion expressed by Lieut, llaury as to the 
existence of a great flat or level at the bottom f^ the ocean, unparalleled by 
Miytbing on the sui&ce of the earth, and which he proposes to name the 
' Telegraph FUteau.' For more than thirteen hundred miles the body of the 
Atlautio, in the direct line of our track, is tbund by these soundings to present 
an ^most unbroken level plain. Nature has thus ^Jaced no obstacle in the 
way of this great undertaking, which may not, by cautious perseverance, be 
overoomei nay, rather fif we except the enormous length of the cable which 
will be required) it would seem that the Une to be followed by the Atlantic 
cable presents absolntely fewer engineering difOculties tluut the shorter 
route (though more complex, from the nature of the bott^mi) on which the 
Mediterranean cable most be laid." 

During the last few weeks of the year, the enterprise of oonstrucUng the 
Transatlantic telegraph haa been pushed forward with vigor. The whole 
•mount necessary fbr the construction of the 'work has been subscribed ia 
EngUnd and the United States, and contracts for the manufeoture of tbe cable 
have been made. By the terms of the contracts, the cable is to bo completed 
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and deposited on board a ressel by the Slst Mb; next^ inorderthatit may be 
laid down during tbe succeeding months of June and Julr- The English 
GoTeraroeot has acted with the utmoBt liberality. It baa directed a Teaael to bo 
eent out at ila own expense, to make further and thorough soundings, aod to 
examine the coasts of Ireland and Newfoundland, with a view Co select the 
beet places for landing the cable. It has also agreed to goarenlee aJi interest 
-if foui- per cent per aonom on tbe entire amount of capital re«iuired to rnaaa- 
tiicture and lay down the cable. 

It is proposed to ooDStract the cable of seven copper wires, corered with three 
separate layers of gutta-peroha, over which is to be bound hemp saturated 
with tar and other materials, the whole being inclceed in 136 iron wires. 



We obtaia the following paper by Mr. Hopkins, on the above subject, from 
the Proceedings of tlie Cambridge (England) FbUosophical Socie^: — 

We have not sufBdent data to determine the superflcial temperature of 
an; planet except our own. We know, however, that it must maisl; 
depend on tbe temperature of the planetary space, and ou the heat which 
the nearer planela at least receive directly firom tbe sun, but modified, and 
possibly in a tar greater degree than has been generally supposed, by the 
particular circumstances by which each planet ma; be characterized. No 
astronomer. Judging Irom the appearances which Mars and Jupiter present (o 
us, would entertain any serious doubt as to the existence of atmospberes 
snrroundii^ those planets, and the probability would seem to be almost 
equally strong of SMurti being likewise enveloped in a simitar manner. The 
obliquity of the axis of rotation is known with considerable accuracy hi tbe 
case of Hars aod Jvpiter, and also in that of Siriium, if it coincide with the 
axis of rotation of his ring. Tonus presents great difSculties to the observer, 
but it appears now prelt; satis&ctorily determhied that the period of rotation 
about her own axis is nearly tbe same as tbat of the earth, and that the 
obliquity (^ her axis is large, amounting to as much as about 76°. This 
must produce aa extraordinary diiferenoe between tbe changes of annual 
temperature in that planet and those which we experience. The authw baa 
endeavored, m this paper, to esthnate numerically tite effect of this anomaloos 
obliquity. Practical ostrononiers have entertained the opinion tbat Yenus 
likewise bag an atmoephere. Of Meroui; we know too little by direct ofaeer> 
vation to form any opinion on those points founded on observed &cts, and 
the same remark will apply to tbe remoter planets be;ODd Saturn ; but most 
aatroBomera probabl; feel much the same conviction that Mercuiy, Uranus, 
and Neptune, have atmospheres of greater or less extent, as that they revolve 
round theu' own axes with greater or less angular velodty. Tbe eartli's 
atmosphere is known to be almost completely diatbennanous for beat radiat- 
ing duectty from the sun ; and it is assumed to be equally so for the beat 
which procaeds directly from the fixed stars, and to which tlie general tem- 
perature of space is due. 
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This radutang heat, therelbre, bae UUte or no effeot la beatii^ Uie eXmo- 
apboK daring its tranamiasion to the enftii'a Burface ; but sHei Iklluig upon, 
■ud beating terreatrial objecl^ it loses the povar of radi&tlDg completelj 
tbroogh the abnoephera, and is tranamittad bock into apaoa tbrougb the 
atmoe^ere by oonduotion, conrendMi, and partial ntdiatlon to limited dio- 
tauces. But for any of tbeae modes of trasamisBion, it is easential that tbe 
tempenitureof the atmoepbere should be greater in its lower tban in ita upper 
pottiooa, and in a degree greater aa the qoautit; of beat to be transmitted ia 
greater. The temperature (r^ of tbe upper portion must be determined bj 
the condition, that in a given time a quantit; of beat must radiate from it 
into BiuTounding space equal t« that which tails upon it from external sources 
in the same time, and is transmitted back after reaching the surface of tlie 
earth or objects near to it. Consequently ri must be independent of the 
height of the earth's atmosphere. At lower points the temperature will 
increase till we reach the surface of Uie Earth ; and if we denote the tempera- 
tare there by ri , it ia manifest that t, will be greater, the greater the 
height of the eartb's atmosphere. 

It must here be particularlf obeerred, that ti is the proper temperature of 
the component particles of tbe abuoephere, and is probably widely different 
from the temperature which would be indicated by a thermometer placed at 
the upper extremity of the atmosphere, since the instrument would not only 
be affected by the exohange (rf heat between its bolb and the atmospheric 
particles, but also by the heat radiating upon its bulb ftom every source of 
heat in surrounding space; while the atmosphere, on account of its diather- 
mancy, would remain unaffected by this radiating heat 

Conoeire now a thramometer to be placed at a point sufBciently above the 
earth's atmosphere. If the bulb were slielCered trota the direct influence of 
the solar raya, the thermometer would indicate the temperature of that point 
of space, independent of tlie e0^ of radiation from the central lominary of 
the sohir system, but dependent on tlie radiation irom all other sources of heat 
in the univeise. If tiie insUiunent tbua sheltered were sotBciently remote 
from the sun and erery planet, it would indicate yery nearly the same tem- 
perature at every point within tits solar system, aasuming the absence of all 
unknown centres of heat within that system or near to it 

This ia what nuy be understood by Ute general temperature of planetary 
space. Let it be denoted by T. We shall tlien have T greater than t, ; 
and therelbre if we now conoaive the thermometer to be transported to the 
upper limit of the atmoephere, it will be affected by the lower temperature 
there, and will indicate a temperature intermediate to T and r, . If the 
iDStnunent be brought stLll lower within the atmosphere, it will indicate a 
still lower temperature, from its being entirely eorrounded by a portion of the 
atmosphere more dense than at tbe extteme boundary, till tins tendency to 
lower the indications of the thermometer is counteracted by the greater 
temperature of the atmospberio parttcles as we descend towiuils tbe earth's 
BUt&ce. At some pnnt, conseqaenUy, within the earth's atmosphere the 
indication of the thermometer would attain its minimvm; after whii±, in 
deaoending continuously towards the earth, tbe temperature indicated 
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would congtsntlj inoreaK, omittmg variatians due to temporary or local 

Thus it followB, that tha exJEtance of an atmosphere like that of the earth, 
enveloping a plane^ may, aeoordiog to its extent, either elevate the superBoiiil 
temperature of the planet above, or depress it below that of surrounding 
Bpaca independenQy of the direct solar radiation. With respect to our own 
globe, we are entirelj ignorant of the height ta which the thermometer, in 
Bflconding, would continue to indicate a decreaaing temperature, but we are 
sure that suoh height is great This is important with reference W> the ulti- 
mate object of thia paper ; for if the height of a planet's atmosphere were too 
Bioall to allow a thermometer descendiDg- m it to attain ita minimum indica- 
tion, it is mamTest that aa iacrease of atmosphere would cause a decrease in 
the planet's euperSclal temperature ; whereas, if the height of the atmosphere 
were great enough to allow the tbennometer to attain the minimum, any 
increase of atmoephere would necessarily' cailse an increase in the auperSctal 
temperature of the planet. 

In tlie earth's atmosphere, we are sure (as just remarked) that the indica- 
tiooB of the thermometer would constantlj increase in its descent from a verj 
high point above the earth's Burfaee ; and therefore it follows, that if a planet 
be enveloped in an atmosphere umilar to that of the earth, supposing both 
to exist in the planetary space unaffected by the heat which radiates from 
the sun, the superficial temperature of the planet would neceasarilj be less, 
under the same conditions, than that of the earth, if ita atmosphere were 
smaller, unless it should be so small ta not to allow a thermometer descend- 
ing m it to reach ita mmimum indication. If the planet were entirely with- 
out atmosphere, its euperOdal temperature (in the assumed absence of solar 
radiation) would he that of surrounding space; but we have no moans of 
determming what relation that temperature bears to eaistiag terrestrial tem- 
perature, or what this latter temperature would become in the absence of 
solar radiation. 

The author has calculated from Poisson'a IbrmulEe, the increase of tempe- 
rature in the superficial crust of the earth, due to the amount of heat recraved 
by direct radiatdon from the auo, in different latitudea, above that temperature 
which would be common to all parts of the earth's surfiice in the absence of 
solar radiation, and with a uniibimily of intensily oC stellar radiation in all 
directions upon our globe. 

But this increased temperature must produce an augmentation of tempera- 
ture in the atmosphere, which must react on the terrestrial temperature till 
equilibrium of temperature be established. The author has endeavored to 
estimate the' amount of this indirect effect of solar radiation by means of the 
data ftimisbed by M. Dove's work on terrestrial temperatures, combmed with 
oalculations based on Poiason's formulce. . He concludes that 'the whole effe<A 
of solar heat at any proposed place is very nearly double that due to the 
immediate and direct eS'ect of solar radiation. 

Having thus ascertained this enUre effect, he finds the temperature which 
would pervade the whole sur&ce of the earth if solar beat were eitjngnished. 
8 this temperature at S9''.0 C. The annual variation of tempe- 
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nitnre in anj latitude is fbimd to be near\j the Emne in amomit fi>r tli* 
terrestrial surface and for the part of the atmosphere reetlDg upon it. This 
must be undBrstood as applying M tboBe pttcea at which tbe temperature ii 
not materially afi'ect«d by the borizODtal traoEference of beat by marine or 
aarial currents, or any local causes, nhich disturb the dependence of tempe- 
lature on latitude alone. . 

The author also poinla out the dependence of tbe annual inequalities of the 
terrestrial lemperature <and consequently of those also of the atmosphere) on 
the oonducKvily and spedflo heat of the matter which oonstitutea the earth's 

If these were much greater, tiie annual changes of temperature would be 
much less. Belore spplyjug these reBults to other planets, the author states 
that he does not admit the notion, that the remoter planets may derive a con- 
siderable superficial temperature from the remains of that internal heat which 
they probably possessed in the earlier Btages of their existence. It iq a well 
established conclusion, tliat the super^cial temperature of our own globe has 
arrived at that point below which it can never descend by more than the 
email fraction of a degree, ao long as all external 'conditions remain the some 
as at present ; and the superficial temperature of the remoter planets will in 
all probability be reduced Co the corresponding Umit. To these external con- 
ditions, therefore, and not ta their primitive heat, must the existing tempera- 
tures on the surfkce of these planeta be attributed, assuming alwajs that they 
are not of loss antiquity than our own 0obe. Hence the superficial tempera- 
ture of the earth, with its present atmosphere, placed at the distance of 
Neptone, Uranus, or Saturn, would be very nearly S9°.6 C, since the effect 
of our solar radiation at those distances would be nearly mseusible. But if the 
extent of the atmosphere were increased the superficial temperature would 
be augmented in a corresponding d^iree. Jud^g by the decremwitB of 
temperature observed by Ur. Welsh, the author concludes that an increase in 
the height of the earth's atmosphere of 8S,000 or 40,000 feet, would elevate 
her superfidal temperature, if placed in the remote planetary regions, to 
nearij Qie mean temperature of our present temperate zone. The same con- 
clusion will hold with respect to the three planets abore mentioned, if we 
suppose them to have atmospheres umilar to that of tbe earth, and of BufB- 
dent extent. Their temperatures must be sensibly unitbrm over tbe whole 
of their sur&ces, not being subject to any sppredable annual variation. 

The same condu^ns will apply to Jupiter, except that there will be a 
small augmentation of temp^nture arising from solar radiation, whkh the 
author calculates mig^t amount to about 31° C. at his equator. Hence, the 
author concludes, that those views which assign a neceesarily low temperature 
to the above mentioned planets, in oonsequraice of their distance fi*oni the sun, 
are altogether untenable. 

The conditions under which Uars is placed approximate mora nearly to 
those of the earth than for any other planet Tlie author calculates, that 
with an atmosphere Mmilar to that of the earth, and exceeding it in height by 
about 15,000 or 30,000 feet, the equatorial temperature of Mara may beabout 
60* F.. or 16' C, and his polar temperature about 10° C. The extent of the 
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atmnsl vtziatiaDE would be about bslf tiioee on our own pUnst in correspond- 
ing latitudes, auppoaag the conductivity, epedCc heat, and radiatoiy power 
of tbe matter composing bis superficial crust to be the same as for the earth. 

Again, if the earth, with ner preseQt atmosphere and obliqui^, were placed 
in tbe orbit of Venus, the mean equatorial temperature would be upwards of 
90° C, subject t« the reduction, wliich would doubUesa in this case be great^ 
due to the horizontal transference of diminution in tbe atmosphere, which, 
would reduce fliese temperaturea in any assigned degree. But the obUquitj of 
Tonus, though not aatia&ctorilj detenniaed, is considered to be much greater 
than that of the eajtii, amounting, according to tbe estimate of some astrono- 
mers, to as much as 75°, as beret<>tbre stated. 

This would, of oourae, render tbe character of her seasons entirely different 
ftom those of the earth. Tbe greatest mean annual temperature would be at 
the pole. Independently of tbe horizontal tranalerence of beat by aerial cur- 
rents or other cauaeH taking the ertieme obliquity of 75°, and aupposing the 
atmosphere of Venus to be esactiy like that of the earth, her mean tempera- 
ture at the equator would be about 66° C, and at the pole 95° C. 

This latter would probably be much lowered by currents ; but if the height 
of the atmospliere of Venus be lees than that of the earth's atmosphere by 
86,000 feet, tbe author considers that the mean temperature of Venus in her 
equatorial re^ons would not exceed that of the temperate regions of the 
earth; while the mean pohtr temperature would probably be about 40° C, or 
about 12° or 13° C. higher than the earth's equatorial temperature. 

Tbe beat of sunabiue may be moderated by an atmosphere more laden 
with vapor tban that of the earth. 

Supposing the atmosphere of Venus like that of the earth in its nature and 
magnitude, the temperature at her poles, wJlL tbe supposed obliquity, must 
be subject to an enormous annual inequality, amountingto between 70° and 80° 
C. above or below the mean temperature, liable, however, to a great reduction 
by horizontal transtbrence of heat It may also be considerably reduced by 
tbe nature of the matter which coustitutee her outer crust 

The moon is under the peculiar circumstances of the absence of a sensible 
atmosphere, and her long period of rotation about her axis. Assuming her 
to have no atmosphere at all, the mean temperature of her outer crust, 
in the absence of tbe sun, would be the general temperature of that portion 
- of planetary qtace in which tbe solar system is ^tualed. How much this 
might diCfer from the superficial temperature which tbe eartb would have with 
the hke absenceof the Sim, and which the author estimates at 39°.6 C, as above 
stated, it is impossible to determine ; but whatever it may be, the influence of 
the sun's beat would be to increase by about40°C.atthe moon's equator, and 
by a small antount only at her poles. This must be attended by an euonnous 
monthly ineqnah^, amounting to nearly 60° C, suppoang the matter of 
which her superficial crust is composed t« have the same conductivity, speoiflo 
beat, and radiating power as' the crust of the earth. 

If these be much greater fbr tbe moon, this inequality might be coosido 
•bly diminished. At the poles it must be comparatively small 
lite lunar temperatures bere spoken o^ are those which would be indicated 
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b7 a thermameter placed ta her immediate vitunity, Bud tffeoted by the 
moon (ja the esamned absence of an atmosphere) only by her direct radiation. 
We have not the means of detenmning wbat this temperature may be. 

HEAT OP THE SUTT's BAYS. 

At the Albany Meeting of the American AsEociation, Judge Foot read a 
paper on the beat of tbe sun's rays, aa determined by experiment He com- 
menced by a discussion d* the proper mode of measuring tbe beatingpower of 
the ray. He had repeated some of the experiments of Cavendish, and had 
come to the conclusion that ihe true measure could be obtained by adding to 
the difference of temperature in the sunlight and in the shade a correction for 
Increased temperature in the air. Hia firsfl; result waa that the heathig power 
of the sun's rays is not onifonn, but laries constantly with the temperatuio 
of tbe place into which the raya Ml He then gave an account of experi- 
ments with a burning glass, which conGiiDed this result— the beating power 
of the focus not varying with the temperature of the glass, but of tlie place 
where the focus formed. Furthermore, he thought he had proved that the 
temperature of air is raised by Eoiisbiae passing through it. He found that of 
two jars of heated air, one placed in the suslig^ would retun its heat 
the longest. Heat did not come from the buq, but light capable of ezcitiug 
beat 

Pro£ Henry then read a paper by Mrs. Eunice Foota, prefacing it with a 
few wordfl, to the effect that science waa of no country and of no sex. The 
sphere of woman embraces not only the beautiful and the useful, but the true. 
Mre. Foote had determined, firat, that the action of the rays increases with 
the density of the air. She has talien two glass cylinders of the same size, 
containing thermometers. Into one the air was condensed, and fVom the 
other it was exhausted. When they were of the same temperature the cylin- 
ders were placed aide by ^de in tbe sun, and the thermometers in the con- 
densed air rose more than twenty degrees higher than those in the rarefied air. 
This effect of rarefaction must contribute to produce the feeblen«QB of heating 
power in the sun's rays on the summits of lofty mountains. Secondly, the 
effect of the sun's rays is greater in moist than in dry air. In one cylinder 
the air was saturated with moisture, in the other dried with chloride of lime ; 
both were placed in the sun, and a difference of about twelve degrees waa 
observed. This high temperature of aunsbine in moist air ia frequently 
notjced; for instance, in the intervals between summer showers, Tbe isother- 
mal lines on the earth's surface are doubtless affected by tbe moisture oT the 
air givii^ power to the sun, as well as by the temperature of tbe ocean yield- 
ing the moisture. Thirdly, a high effect of the sun's rays is produced in 
carbonic acid gas. One receiver being filled with carbonic add, the other 
with common air, the temperature of the gas in the sun was raised twen^ 
d^rees above that of tbe air. The receiver containing the gas became veiy 
aensibly hotter tbao tbe other, and was much longer in cooUng. An atmo- 
ephere of that gas would ^ve to our earth a much higher temperature ; and 
If there once waa, aa some suppose, a larger proportion of that gas in the air, 
an increaaed temperature must have accompanied it, both from the nature of 
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the gu and the incresBed ile[iiit7 of the atmoepbere. Urs. Foote had alao 
tried the beating eB'ect of the aun'a raTS on hydrogen end oxygen, snd foond 
the former U> be lees, the latter more, susceptible to the beating action of 
■unligfat. 

SOUKCE OF THE SUN'S HEAT. 

The following is an abstract of ProC Thompson's (of En^and) article, 
published some time unce, and often relerred to (see Annual of ScL Dis., 
1864, pp. 144-148), in which he advocatea the hypothecs, "that meteors 
falling into the sun give rise to the heat which he emits." 

All the theories that have yet been proposed to account for the heat of the 
sun, he remarlcs, as well as every conceivable theory, must be one or otiier, 
or a combinatjon of the following three : — 

lat That the sun is a heatii^; body, losing heat. 

2d. That the beat emitted from the sun is due to chemical action among 
materials origiually belonging to liis mass, or that tlie bud is a great Gre. 

3d. That met«ora falling into the bod give rise to the heat wliich he emita. 

It is demonstrable, that unless the sun be of niattci inconceivably more 
conductive of beat, and less volatile, than any terreBtrial meteoric malter ws 
know, be would become dark in two or three minutes, or days, or years, at 
his present rate of emission, if he had no source of energy to draw from but 
primitive heat 

The object of tlie communication is to con^der the relative capabilities of 
the second and third hypotheses to account for the phenomena. 

In the drst place it is probable that there are always meteora &1!ing to the 
son, since the feet of meteors coming to the earth proves the existence of such 
bodies moving about in space. It is easy to prove that meleois falling to the 
sua, must enter bis atmosphere or strike his surfiice, with immeosely greater 
relative velocities, than Uiose with which meteors Mling to the earth, enter 
the earth's atmosphere, or strike the earth's sur&ce. Now, Joule has shown 
that immense quantities of heat most be generated from this relative motion 
in case of meteors falling to the earth, — and it is all but certain tbat, in a vast 
majority of cases, this generation of beat is so intense as to raise the body ia 
t6mj)erature gradually up to an intense white heat, and cause it to burst ulti- 
mately into sparlts in tlie air, and bum, if it be of metaUic iron, before It 
reaches the surface. Such effects must be eiperienced to an enormously 
greater degree before reaching his sur&ce^ by meteors &lhi^ to the sua, it, as 
is highly probable, he hss a dense atmosphere. Hence, it is certain that 
some light and heat radiatii^ from the sun is due to meteors. 

It is estimated that the quantity of matter that would be required to strike^ 
is about a pound to tbe square foot every five hours. At this rate, the sur&ce 
would be covered to a depth of tWrty feet in tlie year, if the density of the 
deposit is the same as tliat of water. We ^d the source of meteors prini^- 
pallywithm the earth's orbit; and we actually see them there as the "aodiacal 
light," according to Herachel, an illuminated shower, or rather tornado of 
stones. The inner parts of tbia tornado are aiways getting caught in tbe son's 
atmosphere, and drawn to his mass by gravitation. The outer edge of tho 
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EOdiacal light t^pears to reach nearly ta the earth at present; and In past time 
it tuay be that the earth haa been in a dense enough part of it to be kept boti 
aa the Eun is now, bj drawing in meteors to its surTace. This calculation is 
according to Mr. Waterson's form of the theoiy, but, according to Pro£ 
Thompson's, tbe &11 of meteors mnst be twice that determined above. Then 
tbe whole surface would be covered annually to the depth of sizt; feet, and 
the sua would grow in diameter a mile in eighty-eigbt years. Even at this 
rate, it would taJce 4,000 years to grow sufficiently to make the change appa- 
rent V> the most reOned abservatious. 

A body of such dimeasiona as tbe sun might, by entering a cloud of 
meteors, become incandescent intousety in a few scconda, and on again 
get^g to a portion compaiaUvely free &om meteors, as suddenly bcooms 
dark Bgiun. 

If the sun is buniing, and its conditjons are similar to those of tbe earth, 
the fire would be choked, and by no conceivable adaptation of air and fiiel, 
could keep a, light for more Uian a few miDutes. IT it contains within 
itself all the elements of oombnstion, to give the amount of hght and beat 
required would by demonstration cause it to bum away in 8,000 years. If 
the sun has been burning at that rate, he must have been of double dinmeler, 
quadruple heating-power, and eight fold mass, only 8,000 years ago. 



The following description of a new thermometer invented by Mr. Stewart, 
was described by Mr. Welsh at the last Meeting of the British Association : — 
If a bulb be blown between two thermometric glass tubes of unequal bores, 
and the instruiDent be filled with mercuiy ui the aanie mamier as an ordinaiy 
thermometer, and laid horizontal or nearly so, it will be found that contratt- 
tions from cold take place only in the nmrow bore, and expanuons from 
heat only in tbe wide one. The reason of this seems to be, that while the 
temperature remains tbe some the mercuri' is kept at rest^ and prevented &om 
retrea&ig bom tbe small bore into the bulb by friction ; but, when a motive 
force is supplied by a change of temperature, the motion of tbe tnercury takes 
place in that direction in which it is moat aided by capillary action. It was 
suggested by Mr. Welsh to the author, that such on instrument mi^t be used 
to measure fluctuations of temperature. And the author thinks it might be 
^iplied to measure with exactness tbe power of a source of radiant heat ; for 
by alternately iuterpodng a screen between this instrument and the source of 
heat, and withdravring the same screen, the effect of the source on the 
mercury would be multiplied by the number of times this operation was 
perfbnoed. In constructing such an instrument care must be taken that the 
tubes used ere quite free from dirt or moisture, and that they are not bent, 
but form one str^ght line, the bulb being m the middle, and swetlii^ out 
symmetricaJly fr\)m both its extremities. Tbe beat proportion between the 
edacities of the borea is perhaps about 1 to 4, and the best arrangement of 
bores seems to be one suggested by Mr. Welsh, viz. around bore for the wide 
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' tube, am] a Bat or elliptical bore for tiie narrow one, the greatest diameter of 
whicb equals the uiameter of the wide bore. In graduating, iS, when the 
iaEtnunsDt is vertical, the narrow bore being beneatb, the mercury fills tlie 
bulb and rises in Che wide bore, then the wide bore may be pointed oS at 
different temperatures like an ordiimrj Uiennometer ; but if under these 
circumstances the mercury does not rise' in the wide bore, then, in order to 
point off the wide bore, the instrument must be laid horizontallj in a dish of 
water, end oompared with a, standard tbermometer at different temperatures ; 
tiie extremity of the mercuiy in the narrow bore being always kept at a fixed 
point When ttie wide bore has been pointed off we may,^ by running tlia 
mercury aloi^ find what length of the narrow bore corresponds to a certain 
length of the wide one, and thus be enabled to point off the narrow bora. 
In using the instrument it should be kept near); horizontal, and there is pro- 
bably for each instrument a small range of inclination, for every portion 
within which its peculiar action holds, bat beyond which it is interfered with 
by gravity. Before graduating such an instrument it should be ascertained 
whether it is hkely to answer, and the best test seems to be to lay it hori- 
zontally, exposing it to changes of temperature of the same nature with thoaa 
which it is intended afterwards to measure; — ^if its action hs perfect, the 
mercury will eventually be found to have retreated into the bulb from the 
Barrow Irare; but, should it have stopped at any point, the action will only 
be perfect up to that point. If this demands too much time, it may be tested 
by repeatedly applying to the bulb of an instrument eo placed a few drops of 
slightly warmed water. 

BESEABGHES KEBFECTING HSAT, LIGHT, ETC. 
The recent investigations of Jfr- Joule of Manchester, and Professors 
Thomson and Bankine of 61a^;ow, rela^ve to the mechanical equivalent of 
heat, have already illustrated in a remarkable maimer many of the most 
obscure points of physical sdenoe, and promise to be productive of results 
not interior to any wtiich have been reached since the days of Newton. 
About twelve years ago, Ur. Joule demonstrated that the mechanical power 
expended in overcoming the fiic^on of any machine produces an amount of 
beat of equivalent value to the power expended, so that, if this heat could be 
employed agiun in an engine which worked without waste or loss, it would 
exactly reproduce the power which bad been expended hi generating it It 
is obvious that as heat is produdble by a machine without any waste of ita 
own substance, or is producible in water by agitation without the quanti^ of 
wat«r being dunioished, heat cannot be a material substance, and both heat 
and light are produced by vibrations similar to those which produce sound. 
The steam generated in a l>oiier, when condensed by cold water, as is done in 
a condensing engine, produces a certain quanli^ of warm water; but a g^ven 
quantity of steam thus condensed will not produce the same temperature in 
the water whii^ has accomplished the condensation, if such steam has been 
employed to work an en^e, as it will prodoce if it has not been employed to 
generate power. For, as power is equivalent to heat, the steam which is 
employed to generate power would, unle«s there were a reduced temperature 
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in the water which has accomplished Cha condenaation, exhibit, when the 
Jwwer waa turned into heat, a larger amount of heat tbao. the steam contdns, 
or the engine would be a heatgeuentting engine, wliicli is impoasiblc. The 
amount of power produced io a uteaca engine, therefore, is measurable by the 
amaiint of beat wliich baa disappeared from the hot weli, or, in other words, 
whicb canaot be discovered in the water by which the condensation of the 
steam has been accomplished ; and in a perfect engine, iu wbich the whole 
heat was turned into power, there would be no rise in tlie temperature 
of the hot well at all over the temperature of the water admitted to perform 
tbe condensation. The greater the difference of temperature between the 
boiler and condenser, the more effectual will any given quantity of coals 
be in geDorating power; aud it is because air admits of the use oCa fiir higher 
tempoatuK than is poaeible in tbe case of steam, that it realizes a very 
superior eoonomy. There are constructive impedunents to the employment 
of air enguiea which, however, are not vei7 difficult of supersession ; and they 
will be surmounted speedily, so soon aa practical en^neera are thoroughly 
satistted of the superior pertbnaance attainable by air engines, and which, 
therefore, it is important widely to announce. Mechanical power bemg con- 
vertible into heat, electricity, and also into lighlj it becomes easy to estimate 
the mechanical value of those agents ; and a key is thua afforded whereby 
those heretofore inscrutable departments of science may be brought under the 
dominion of mechanical laws. I^fessor Baniiine oscribea the elasticity of 
gaaea to a centrifugal action of their particles ; and Professor Thomson, by a 
very ingenioua process, makea an estimate of the density of the ether, or 
atmosphere, filling the iuterstellar spaces, by determining first the mechanical 
value of a cnbic mile of simligbt and the velocity of the vibr^ions by which 
light is caused, and be Icnows then, by the usual laws of mechanics, that with 
the ^ven velocity of motjon, tlie density must be such as to produce the 
apecifled amount of mechanical power. 

ON TUB PRACnCABILT 
CALIBRE CAPABLE O 
FULL CHABGBS. 



The following communication on the above subject was 
American Academy, by Professor Tresdwell of Cambri^;e : 

The importance of constructingcannoaof a size larger than any now in use, 
to every nation that may be called upon to encounter the trials of war, ia one 
of those facta acknowledged alike hy the soldier and the civilian ; and to 
obtun such instruments, capable of throwingprqjectjles larger and heavier, and 
to greater distances, than bas hitherto been attained, ia now occupying the 
attention of the scientific engineers and prcgectots of Europe more than any 
other question open to them. The present age has witnessed a remarkable 
increase in the size of all tbe great instruments of human industry. Ships 
withm twenty years have been doubled in their dimensions, and steam en^os 
are now consti icted wliich compare with those of the last age aa ^auts compare 
with oommon men. But although the want is f^iUy adcnowledged, and 
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■ttemptt b«vB been made in hundreds of forms, no one baa Bucceeded m pio- 
ducing a oiddod essenliaUy more potrertiil than those used in the dsya of 
Kapuleon and U'elllngtOD. 

1 propose, in thia paper, to search for the causes of these Mure^ lo 
eiamiue the action of the Torces, both active and pasaive, which are called Into 
operalioD in throwing shot and ebella by gunpowder, and, at last, stall 
endeavor to show thatonr present cannon do not approach the ^ze and power 
of those that may be constmcted. 

I bave said tbat no essential improvement has t>eeD made dnriag the pre- 
sent ago in tlie size of canaon. It ia true tbat they bava been increaaed in 
talibro from seven Op lo eight and ten incbce, and a few bomb-cannon have been 
made of twelve inches. But intba use of these the charges are bo djminisliaii, 
lo be brought within the limits of safety, that the initial velodUes,i«s inferred 
from their short ranges, are not so great aa those of the old forty-two pound- 
ers ; while with mortafs, Iboae of thirteen hicbes were used in the time of 
Taubao, and this remains, stereotyped, aa the limit at the present day. 

But to my examinaUon. The properties or qualities of bardDess and of 
tenacity or strength are the qualitioa indiq)eiisable to all cannon, and llie 
■upehorily of one cannon over another is measured by the excess in which it 
I. Inertia* is likewise required in a certain amount, to prevent 
e TecoiL Now these jiropertlea of strength and baldness are possessed 
in an eminent degree by bronze and caat iron, and these bodies alone consti- 
tute m practice the materials for cannon ; for altbot^h various attempts have 
been made to introduce steel and wrought iron, it is enough for my present 
purpose to say, that there are not twenty cannon in use in the world Uiat an 
not made of bronze or cast iron.- For strength, bronze is generally taken at 
30,000 pounds to the square inch ; that is, it will require a weight of 80,000 
pouDds to tear asunder a bar of good gun-metal bronze of one inch area. 
Following the mean of many experimenls, cast iron has generally been lakm 
at 2(^000 pounds. But tbat I may be sure not to nnder-estimate the strength 
of Ibis material, and aa it bas been considerably improved by gun-makeis 
witliin a ffew years, I shall eatinutte it at 30,000 pounds, or aa equal to bronzy 
although it is not lo be relied upon aa so constant in its strength aa the latter 
material For hardness cast iron greatly exceeds bronze. This renders it 
more suitable for very largo guns, and it has, in ttulh, become bo eiciusivrfj 
the material for everything above the size irf Sold 4>ieceB, that I shall deal with 
it alone in (he examination proposed in tbia pi^r. 

Before examining the force of gunpowder it may be well enough to say a 
word upon the time of its explosion. Is the flring of gunpowder inatanla- 
neous? If it be instantaneous, then it must be evident tiiat no other sub- 
stance can be fired with a greater ra^^di^. For inBtantaneouaoesa, hearing 
the same relation to time tbat a point doea to apace, can admit of no degrees. 
Both are exialencee without exleusion, and we cannot Bay of any two events 

• Thij word la nud Ihfoughont ttle paper In its strictly Imhnlcsl leiat, as the tone, at 
powat oT reilsdng all chaogs of elate, vbethsr 11 be tTom rut to motlan at from moHon 
toToU; and Into, vltbontadonbt ofltiaecniacf, Ihesfnanrftha Talooilybjllianua^ 
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a than the oUier, without implying duratioa to 
one at least, whidi also implies that it is not instantaneous. Now, maoj of 
the lulnunating powders, and even gun cotton, are, as is well known, fired 
much more rapidly than gunpowder. The firing of tliia last cannot, therefore, 
be iDBtantaneous, and we might rest with this lo^cal Bolution of the queatjou ; 
but, like many other to^cal solutions, it adds but little to our wisdom, and the 
amazing rapiditj with which a large mass of powder is inSamed, when in & 
close cavity, awakens our attention to the course of the events caumng, or at 
least accompanying, this inflammation, and I ehaJl notice two experimental 
results which seem to me to indicate the state of thinga during that wbole 

First, Count Bumford has proved that the burning oC the grains is slow, or 
that a senaible time is required witb each grain before it is wholly converted 
into the gaseous state ; and secondly, various experiments made in BUigland 
and hi. Prussia have shown that there is no sensible difference produced in the 
velocity of the shot by commuuicatjog the fire to the centre rather tban to one 
end of the charge, wLicli ought evidently to take plaoe if the fire is commn- 
nicated ilrom one gram to another in HucceaBion, aa this commonication, being 
in both directions, when proceeding from the middle, would require but half 
the time that ia required whea proceeding from one end, and ought to produce 
a sensible increase in the velocity of the shot. I think, therefore, that these 
two facta warrant the fbllowing inference as to the course of the action during 
the production of the force. When the fire reaches the charge &om the 
touchhole, the nearest grajna become kindled ; the hot fluid evolved ia thrown 
further into the charge, and the burning succeeds suooesiuvely until the pres- 
sure becomes so great as to condense the tur contained between the graani 
suffidently to produce the heat required for firing those graina, which are then 
consumed more or less rapidly, aa they are fine or coarse. We have, then, 
first the burning in succeeaon of a small part of the charge ; then the Im- 
menaelj rapid, though oat instantaneous, kindling of eveiy grain composmg 
it ; and then the cansumption of those grains, which is not accomphslied 
without thne. It is a task for the conception to grasp these events, following 
one aDOtber in distinct succea^cn ; each havir^ ita hegmning, middle, and end, 
and ail being comprised in the period of ^j^th of a second (gun 4 feet long, 
Jornatla t = ^'). When we have mastered the imi^ination of these, we may 
go further and combine with them the connected and contemporaneous action 
of the ball, which passes Irom rest to motion, and through every gradation of 
velocity up to 1,600 feet a second, and leaves the gun as our hiatorical period 
(tf yJt"' '**'* second expu-es. 

The expansive (brce of gunpowder, which must be resisted by the strength 
of the cannon, depends almost entirely upon the circumstances under which 
it is fired. Count Rumford has shown, by his eiperiiQenta made about axly 
years ago, that if the powder be placed in a closed cavity, and the cavity be 
two thuTis filled, the force will exceed 10,000 atmospherea, or 160,000 pounds 
upon the square inch ; and he estimates that if the cavity be entirely filled 
with the grained powder, and restrained to those dimensions, the force will 
rise to 60,000 atmaspherea. My own experience, made in bursting wrought 
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itoa cannon the strength of which waa known to me, leads ne to believe that 
he has not over-estimated its power, although I am awaw that it is generally 
considered as excessive. l£j following an opposite couise to that hei^n 
described, the powder be at liberty to expand upon any side the force thrown 
in the other directions is veiy small. Thus, if a chargs l>e placed loose in a 
gun, without shot or wad, the force upon the walls of the gun is very trifliog ; — 
no more tiian is produced by the restraint of the inertia of the cba:^ itself or 
the Quid formed from it. If we would divest a cliarge of this property of 
inertia, and fire it in a coDBtantly mainttuned vacuum, it would not rend walk) 
made of cartridge paper, if a single end were left open for ila escape. From 
the preceding statement it will be seen that gunpowder will take any force, 
from perliaps 60,000 atmospheres, when confined to a close cavity, dowD to 
zero, if it be deprived of inertia and fired in a vacuuiD constantly miuntained. 
In artillery practice, tlie restraining power which causes the powder to act 
against the walls of the cannon, is deHved principallj &om the inertia of the 
shot This is so much greater than the inertia of the powder itself that the . 
latter may be neglected in ■ the considerations that are to follow. Now, 
bearii^ in mind what has been already said, let ua compare tbe diCTerence of 
the force of powder as exerted upon a small and large gun respectively. It 
is perfectly well known, that, if we have a pipe or hcjlow cylinder of say 
two inches in diameter, with walls an inch thick, and if this cylinder will hear 
a pressure from within of 1,000 pounds per inch, another cylinder, of the same 
material, of ten inches in diameter, will bear the same number of pounds to 
the inch if we increase the walla in the same proportion, or make tliem five 
inches thick. A cross-section of these cylinders will present an area pn>- 
portional to Uie squares of tbeir diameters, and if the pressure be produced 
by the weight of plungers or pistons, as in tbe hydrostatic press, the weight 
required in the pistons will be as the squares of the diameters, or as 
4 to 100. 

Now cajiy this to two cannon of different calibres, and take an extreme 
case. Suppose tbe calibre of one to be 3 inches in diameter and the other 
10 inches, and that Che aides of each gun equal, in thickness, the diameter of 
its calibre. Then to develope the same force, per inch, Itvm the powder of 
each gun, the hiertia of the balls should be as tbe squares of the diameters 
of the calibres, respectively ; that is, one should be 36 times as great as the 
other But the balls being, one 3 and t^e other 10 inches in diameter, will 
weigh 1 pound and 126 pounds respectively ; the weights being as the cubes 
of the calibres. Hence each inch of powder in the large gun will be opposed 
by 5 times as much inertia as is found in the small gun. This produces a 
state of things precisely similar to that of loading the small gun with 6 balls 
instead of 1 ; and although the strain thrown upon the gua by 6 balls is 
by no means S times as great as that by 1 ball, there can be, I think, no doubt 
that the strain produced by diETerent rales of ball ia in a ratio as high as that 
of the cube roots of the respective weights. This would give, in tbe example 
before us, an increase from 1 to 1.71, or the stress upon the walls of the 
10-inoh gun would be 71 per cent greater than upon thcree of the 2-inch gun. 

The foregoii^ statement and comparison, however, do not piesent tlM 
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whole caae; for the; are made upon the suppoaition Ibat the charge of 
powder, in each instance, ia as tha square of the diaroetei of the shot, or that 
the cartridges of the 3 and 1 inch guns aro of tlie same iengtlL This, if wo 
take ttie charge of the sidilII gun at ^ of a pound, would give but 6^ pounda 
for the large, or y j of the wciglit of the shot The velocity obtained from this 
chai^ would produce neither range nor practical effect, and to obtain these 
results, tbat Is, 1,600 feet a second, we must cither increase the Ibrce through 
the whole length of the gun 1o 6 times that required for the small gun, or, 
the force remaining the same, we must provide for its acting through 6 times 
the space. Neither of these conditions can be practically accomplished. 
However, by an increase of both the charge and the length of Ihe bore, the 
result may, in the lunits under consideration, be attained. Thus, taking the 
large bore, if we double its length and make the cartridge 6 times as long, 
increasing the weight from 8^ to 41} pounds, — or perhaps, having an advan- 
tage from the comparative diminution of windage and tho better preservation 
of the heat, with a charge of from 30 to 35 pounds — we may obtain the lull 
Telocity of 1,600 feet a second. But this again increases enonnousl; tha 
atnun upon tha gun- 
It does not appear obvious, at a first view, how an increase in the charge 
should increase the tension of the fluid produced from it, if the cavity inclosing 
it be proportionably enlarged. If a Bteam pipe a foot long will sustain the 
pressure of a given quantity of steam, of a given temperature, a pipe two feet 
long, of the same thickness and diameler, wilt sustain the pressure produced 
by a double wo^ht of steam &om the same btfler. Why then sliould the 
pressure upon a cannon be increased by a double length of cartridge ? The 
difference seems to be this: With the steam, the presmire is as in a closed 
cavity ; with the powder, the tension depends upon the movement of the 
shot while the fluid is forming. Now, whether the cbar^ be large or small, 
the motion of the shot commences while the pressure is the same in both 
oases, and before the charge ia fuUy burned, and with the same velocity in 
both cases ; but with the large charge the fluid is formetHaster thaji with the 
small, whfle the enlargement of the cavity by the movement of tlie shot is 
nearly the same io both coses. This destroys the proportion between the 
Bzes of the two cavities, and the tension must increase faster, and become 
greater, from the larger charge. The law of this increase cannot, from tlie 
complicated nature of the problem, be stated with any reliable exactness, but 
we may, I Chink, conclude, fl'om the increased velocity of the shot, and many 
other effects, that the strosa thrown upon Uie gun by different charges of 
powder, within ordinajy limits, will not vary essentially fhim the square 
roots of those charges. If then we increase, in the example under congidera- 
tioil, from a cha^e of 8^ pounds to one of 33 pounds, the stress upon the 
gun, being as the square roots of these numbers, is rased from a.88 to 6.65, 
or from 1 to l.fle. Having already increased the stress upon tl:o gun, by the 
shot, from 1 to 1.71, if we multiply these together, we have a total increase 
of from 1 to 3.35. That is to say, ii; under the eonditiona here stated, we 
load a gun of 2 inches calibre with 1 shot and J of a pound of powder, and 
a gun of 10 inches calibre with 1 shot and 33 pounda of powder, the strew 
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upon each square inch ofthe boreB wiU be 3.3G times greater witb the large 
than with tbe small gun ; when at tbe Bame time, if the walk of both have 
a thickDces proportjoiial to the diametere of the calibrea in each, the large 
guD will be incapable of guatuning a greater pressure per inch than the 
wnall one. Even with a charge of IS pounda of powder, the stress upon the 
large gun must be more than double tiiaC upon Uie small gun when charged 
with one-tbird the weight of its balL 

The preceding examination does not, I think, present llie difflculti«e to b« 
overcome in increasing the size of cannon as greater than they really are, and 
although the reeolts that I bave arrived at are from axti«me cases, and may 
be said to be mere deductioas, yet tbey aie deductions legi^ately drawn 
&om the most reliable experiments that have been made. How tiien can the 
necessary strength be obtainedT Will it be answered, by an increased 
thickness 7 It is not neoeeaary to eiamino the obvious objections of the 
great increase of mza and weight that this implies, because no increase that 
can be given to tbe thickness will increase the strength to a sufficient dE^ree 
to resist tbe force required. To prove this, I must ask attontion to a ftirthei 
and somewhat elaborate esamination. 

About thirty years ago, Mr. Petor Barlow, of Woolwich, published a paper 
in the Transactions of the Society of Civil En^eers, on the hydrostatic press^ 
in which ho showed that hollow cylinders of the same materials do not 
increase in strength in tbe ratio of increase in thickness, but that the ratio of 
increase of strength is such, that, where tbey become of considerable thick- 
ness, the strength tails ^onnoualy below that given by the ratio of 
tbickness. 

Now, to obviate the great cause of weakness arising ttom the conditjona 
before recited, and to obt^ aslar as may be, the atrengtb of wrought iron 
instead of that of cast uvdu, for cannon, I propose the following mode of con- 
struction. I propose to form a body for tbe gun, containing the caJibre and 
breech as now formed of cast iron, but with walla of only about half the 
thickness of the diaineter of the bore. Upon this body I place rings or 
hoops of wrought iron, in one, two, or more layers. Every hoop is fonned 
with a screw or thread upon its inside, to fit to a corresponding screw or 
thread formed upon the body of the gun firsl, and ailerwarda upon each layer 
tliat is embraced by another layer. These hoops are made a httle, say 
yg'^th part of their diameters, less upon their in^des than the parts that 
they iaclose. Tbey are then expanded by heat, and being turned on to 
their places, suffered to cool, when tbey shrink and eompress, first the body 
of the gun, and, afterwards, each aucceasive layer all that it incloses. This 
compression must be made such, that, when the gun is subjected to the 
greatest force, the body of the gun and the several layers of rings will be 
distended to Che fracturing point at tha same time, and thus all take a portion 
of the strain up to its bearing capacity. 

There may, at the first view, seeiD to be a great practical difficulty in 
making the hoc^s of tbe exact size required to produce the necessary com- 
pression. This would be true if the hoops were made of cast iron, or any 
body which &actures when extended in the least degree beyond the limit of 
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ito elastiintj. But wroagbt iron and all maUeable bodies are oapabteofbeing 
extended without fracture mucli beyond tlieir power of elasticity. Tb»y 
may, therefore, be grently elongated without being weakened. Hence we 
have onlj to form the hoopa smaS in excess, and they will accommodate 
themselves under the strain without the least injury. It will be found best 
iu practice, therefore, to make the difference between the dinmeters of the 
hoops and the parts which they suiround, considerably more than jF^'ngtli 
part of a diameter. The fi^ng the hoops in their places by Che screw, or 
aome equivalent, is absolutely necessaiy, not merely to reinforce the body 
gainst cross fracture, but to prevent them from starting with every ebook of 
the recoil I know, by experiment, that the screw thread will fii them 
effectually. The tnmnions must, of course, be welded upon one of the hoops, 
and this hoop must be spUiieii, to prevent its tommg by the recoil. Smnll 
ip!i^i4s should likewise be inserted under every bo<q). It will, moreover, be 
adTant^eous to make the threads of the female screws sensibly Qoer than 
those of the male, to draw, by the shrink, the inner rings together endwise. 

It will be seen that with a gun made in this way, we must depend upon the 
oaat iron body to resist the strain tending to produce cross fracture, though this 
remstance will be in some degree supported by the outer rings breaking joint 
over the inner rings. But if the body be made to constitute half the thickness 
of tlie walls, it will be found sufficient for the purpose without any reinforce- 
ment from the rings. This results from a principle or law, which, no far as I 
know, was first published by me in the year 184S, In a pamphlet on wroi^lit 
iron and steel cannon. As I cannot put this matter in a better form than that 
in which I have there pven it, I will here quote the statement as then made. 
" Let us suppose we have a hollow cylinder, say twelve inches loi^ the 
calibre being one inch in diameter, and the walls one inch thick, giving an 
external diameter of three inches Suppose this cylinder to be perfectly and 
firmly closed, at its ends, by screw plugs or any other sutBdent means. Let 
this be flUed with gunpowder and fired. The Iluid will exert an equal pres- 
sure in every dfrection, upon equal surfecea of the sides and ends of the hol- 
low cylinder. Let us next examine the resistmg power of a portion of this 
cylinder, say one inch long, situate in the middle, or equally distant from the 
ends, so that it sh^l not be strengthened by the iron which is beyond the 
action of the powder. The fluid mclosed by tliia ring of one inch long con 
tains an area of one square inch, if a section be made through it in (be direc- 
tion of its axis ; and the BecUon of the ring itself made in the same direction, 
will measure two square inches. We have then the tenadty or cobe^ve 
fbrce of two square inches of iron in opposition to an area of the fluid measur- 
ing one square inch ; and if we take the tenacity of the iron at 60,000 pounds, 
tlie cylinder will not bo hurst, in the direction of its length, unless the expan- 
aive force of the fluid exceed 130,000 ponuds to each inch. Next, let us sup- 
pose a section made through the cylinder and fluid, transversely. The area of 
the fluid equal Co the square of the diameter of the hollow cylinder, is one cii^ 
cular inch, and the area of Che whole section, tlie diameter being three inches, 
is nine inches. Deduct from this the areaof the calibre, and we have eight cir- 
cular inches. That is, the section of the iron is eight times greater than Uiat of 
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tbe fluid ; vhereaa, la the Ibrmer case of longitudinal section, the iron gave 
btit twii^e as mnch suriitcu aa tlie fluid ; and if we take, aa before, tlie iron at 
6S,OI)0 pounds |>cr inch colicnve force, it will not be broken unless the force of 
the fluid exceed 620,000 pounds. It wil] be found, upon a Airtber cxamma- 
tion, that the relations of tlicF^o sections to each otlier ma; be varied, as we 
t»ke the diameter of the calibre (o be greater cft less, as compared with tha 
thickness of tlie sides, but their difference can never be nude less thanastvu 
to one. Here then is a principle, or rather sfact, of UieutmoaC-importaoce iu . 
forming cannon of any material, the strength of which Is different in different 
directions ; fur as a cannon made in the proportions above specified, if the 
materials be in oU directions of equal strengtii, will possess four times as much 
power to reaist a cross fracture aa it does to resist a longitudinal fracture, it fbl- 
lows, that a fibrous material which possesses four times the strength in ono 
direction that it doee ui another, will form a cannon of equal strength, if tbe 
fibres be directed round the axis of the calibre. It is this fact wIucIl gives the 
greatsuperioritjtothevariouB kinds of twist guD-barrels. For in these, although 
the fibres do not inclose the calibre in cuxilea, yet tliey pass around it iu 
Bpirals, thus giving their resisting force a diagonal direction, which is vastly 
■uperior to the longitudinal du-ection in which the fibres sre arranged in a 
common inu3ket-l>arrel." 

The foregoing example supposes the cavity immovably closed at its ends; and 
gives to the powder more furce than it actually exerts, in gun-practice, to pro- 
duce cross fracture, compared with its force to produce lengthwise fraotnro, 
even at the part nearest to the breech of the gun ; and as the recoQ is 
resisted by the whole gun, the stress upon any part will diminish as the iner- 
tia, orweight, diminishes from tlie breech to the muzzle. 

With these facte, principles, and laws, thus stated, I proceed to give some 
calculations to show the strength of a cannon constructed in the way that I 
have pomted out, as compared with one made in the usual manner. Toko a 
cannon of 14 inches cahbre, which will carry a spherical soUd ball of 374 
pounds, with sides 14 inches thick, made up of 7 inches of cast iron, and two 
hoops or rings, 3 i inches eocii, of wrought iron. The external layer of cast iron 
will, from its position, as before explained, possess but one fourth of the 
strength of the inner layer, or whole strength of the iron, and the mean 
strength of the whole will be reduced one half Take cast iron at 30,000 
pounds to the inch area, and we have30,000 x ^ = 16,000 pounds to the uuAi. 
The thickness of both sides is 14 inches, and 16,000 >: 14 = :J10,000 pounds 
for the strength of the casting, to each inch of its length. The Grst hoop has its 
strength reduced Irom 1 to a mean of .6. Take the strength of wrouglit iron at 
60,000 pounds to the inch, and we have 60,000 x .8 = 48,000 pounds to the 
inch. The thickness of both mdes is 7 inches, and 48,000 x 7 = 336,000 
pounds. The outside rmg must be reduced in strength by the same rule, fi^ 
its mean from 1 to .833, wliich gives it 49,930 pounds per inch, and for the 7 
inches 349,440 pounds. We have then, for each inch in length. 

Cast iron body of the gun 310,000 pounds. 

Inner wroi^bt iron hoop 336,000 " 

Outer wrought iron hoop 349,440 " 

895,440 pound* 
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The diametflr of the bore being 14 inches, we have-^f"- = 63,860 pounds, 
B3 the resUtance (o oppose to each square inch of the fluid from tbe powder. 
The gun will bear, then, a pressure of 4,264 atnaoBpbereB. 

The resistance to cross fracture at tbe part nearest to tlie breech will be, 
&om the cast iron 28' — 14 ^ = T84 — 196 circular inches, equal to 460 
square mchcB. Cohesive force, unreduced, 30,000 pounds, and 30,000x460=. 
13,800,000 pounds, the wliola strength. The bore contains 163 square inches, 
and — ° ,Vj°°° = 90,196 pounds to resist each square inch of the fluid, or 
26,236 pounds to each square inch more than Is provided to resist thelon^tu- 
duial fracture, and this excess will be further reinforced b; the wrought iron 
rings, which being screwed upon the casting, and the outer layer breaking 
joint over the inner, will add to tbe resistance in a great amount, which how- 
ever need not be computed. 

Let US now ezamine a gun made of a nngle casting of tbe dimen^ons that 
are given above ; that is, of 14 inches bore, and sides 14 inches tliiclc. 
Taldng the normal strength of cast iron as before at 30,000 pounds per inch, 
■we must reduce it, accorting to the laws before eiplahied, to one third, or a 
meoaof 10,000 pounds per inch; and the thiclmess of both sidee being 28 
inches, we have 10,000x38 = 380,000 pounds for tbe whole strength, and 
^^^^ = 30,000 pounds to each inch of tbe fluid pressure, or 1,333 atmo- 
spheres, or ^j"' i orless than one third of tbe first example. Against a croas 
fracture the cast gun will possess a great excess of strength, which I do not 
like to call useless, although I do not perceive how it can be of any essential 
practical advantage. 

Let us next inquire wtiat force is required to give a ball of 14 inches 
diameter a velocity of 1,600 feet a second? 'We shall obtain a better concep- 
tion of this force by estimating it in the height required by a fluid column to 
produce it. Suppose the ball impelled by the pressure of a column of tJie 
same substance, which would be in this case a column of fluid iron. Then 

1600' 2560000 
{fromtheformalaw= v3jl)weobtain -g7- = — rj— = 40,000 feeli fbr 



the height of tlte column. But this would produce a jet forming a • 
stream. Suppose this stream to be 14 inches in diameter, and divided into a 
series of short cylinders, each of which, to equal a ball of 14 inches diameter, 
must be 9i inches long. Now in giving 1,600 feet velocity to this series of 
cylinders by a superincumbent column, tlie force will act upon each cylinder 
only through a space equal to its length. But in a cannon the powder acts, 
though wiUi a variable force, througli the whole bore of the gun. The vari- 
ation of tills lorce must depend, in eveiy case, upon the quickness of tbe 
powder, arising from its composition, flnenesa of grain, dryness, and the heat 
received fi-om the gun from previous Griogs ; and most essentially from the 
amount of the charge ; and we do not know the exact law of the variation 
for any one case or condition. Our best judgment, therefore, must he but an 
approximation ta the truth, entirely empirical. But if we cannot determine 
the truth with exactness, we can at least assign limits within whicli it must 
be contained, and upon a comparison of the velocities produced by different 
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lengths or bore, the effect upon the g;uii itself at diSbrenC parts of ita length, and 
Tarioufl other groundB of compariaon, I think that we maj take the effect of tha 
chai^ through the whole bore, BUppodng it to be lis inchee from the ball to tlia 
muzzle, and the cbat^ SO pounds, aa equal to the action of the nimiin'i'n force 
through a space of not less than ime hnH^ nor more than two thirds of ita 
length. But that I maj be sure to as^gn the maximmn bo great as to cover 
all uiomalouB or aoddental oouditioaB, I will take it as sufficient to produce 
a Telocity of l,fiOO feet a second, if acting constantly through one third the 
length cf the bore, Tbia wilt give STf inches, or exactly 4 times the length 
of the cylinder which forms the equivalent of the shot Then (frmi the 
formula v = V/s) the 40,000 feet above given for the height of the column, 
becomes lili2 = 10,000 feet ; and if we take the whole force of the powder 
as equal to its maximum force, acting through two Uiiida the length of the 
bore, or 74} inches our column will become 6,000 feet high. In all cases 
of providing strength, ne tnuBt take the force to be reaiBted at its maxi- 

Now a bar of cast iron 1 inch square weighs 3-3 pounds to the foot in 
length r we have then 10,000 x 3-9 = 33,000 pounds preasuro to each square 
inch of Bur&ce, or — ' ^ y - =2,13S atmospheres, on the supposition that the 
whole action of the powder is equal to ita maamum force through one thh-d 
the bore of ihe gun. If we take the whole action as equal to ita maximum 
through two thirds of the bore, the column, 6,OO0 feet high, gives 16,000 pounds, 
or l,Of>B atmospheres. It cannot bo less than this, and although it may never 
come up to the greater number, or 3,133 atmospheres, it would not be safe 
to estimate it at less when providing the means to resist it We require, 
then, a pressure of 33,000 pounds to the inch, to obtain for a 14-hich shot an 
initial velocity of 1,600 feet a second. We have seen that a gun formed as I 
have proposed will be capable of resisting a pressure of 83,960 pounds to the 
inch, or vary nearly twice the preasure required to produce the velocity 
sought, while with a, gun made in the usual way, of one piece of cast iron, the 
power of reostance is limited to 30,000 pounds to the inch, or less than two 
thirds that which may be required to obtain the velocity. 

We have seen that a cannon constructed in the manner recommended, of 
whatever ^ze, having its walls equal in thickness to the diameter of its bore, 
will sustain a pressure of 63,660 pounds, equal to a column of fluid iron 
90,000 feet high, very nearly. This is half the strength required to support a 
oolumn capable of keeping np a continued stream with a velodty of 1,600 
feet a second. Suppose that we construct such a cannon with a bore of SO 
Inches, and oT soch length that the ball shall receive the force of the powder 
while it moves through a space of 10 feet, and that this Ibrce be equal to a 
constant action of 4,366 atmospheres tbrou^ 40 inches; it will be at once 
perceived that it will impress the above velocity upon a cylinder J£= SO 
inches long, or upon its equivalent, a Rphere 30 inches in diameter. Such a 
sphere of solid iron wiU weigh 3,6T0 pounds, and at this point the cabnUaitd 
power of the gun meets the force required to give a velodty of 1,600 feet a 

Although this sze may l>e beyond practical reach, the contemplatioa <^ it 
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aa a theoretical perfectioD maj stimulate us to attempt an approzmiation to it 
A ball of a ton weight, with a cauge of, say six milee, would, aa a mere dis- 
play of mechanical tbrce, be worthy of a great effort 

The ibllowiDg coIuoidb show the atreas that Uie Beverot Idnds of gone, as 
mentioned, will beer, by calculation, and the pressure required to E^ve the 
velotity of 1,600 feet a second. The third column allows the proporUou 
between the required and the actual strength- 
Hooped cunon for llriinh tint irlH bcu t,!M; nqntr^d 3488 100 : SOD 



Hooped cuuiou 80 Is, r^aa. 8,ffI0 D). ehot, ifiSt ; " ifti IDO : 100 

By this it qtpeani that a common cast iron 32-poarder, having but 43 
per cent more strength tbim is required, is less reliable than a hooped guo 
of 14 inches. It will be recollected that the niunberB giyea alwve in the 
second columo, as showing the required Btreng;th, represent the utmost 
jbrca ever exerted by a chai^ intended to produce a velocity of 1,600 feet a 

In this paper, my [nincipal object has t>een to show a mode of construction 
by which, with our present materials and knowledge, it will be perfeoUy 
pracUcable to make guns of great size c^iable of standing the requirements 
oftiie serrice. It follows ahnost of course, that the same form of construction 
must be the beet pos^ble for guns of smsller calibre, and that by adoptii^ it, 
not only will the use of guns of enonnoua fflze be rendwed practicable^ but, if 
applied to cannon of smaller size, their bursting will be rendered almost im- 
possible. If it be neoesaaiy to use the word cost in connexion with the object 
to be attained, I hwin that when the manufacture is mastered, with a good 
machine sbopi the difference between the last of these and oommon cast iron 
guna wiU be Blt<^;ether insigniScant to the nation, 

I abstain from opening the subject of different forms of bore and of shot, 
although I believe that in the end some cylindrico-conical form, l^htened with 
cavities in the rear portion, and perhaps with some form of spiral groores to 
produce rotation from the air, will be subatitutod for the solid spheres now 

I should, however, leave the subject of this paper but very impertecUy 
treated, if I neglected to mention one most important effect of the force of th» 
ezplo^on, which is not indicated i priori by any theory, and which is so 
inconstant and uncert^n in amount, that it can be appredated only by a 
caietiil observation of its practical effects upon the gun, but which, unless 
guarded against, most esaentiall; disturb the conclusions which I have herein 
deduced. I allude to what is Imown to artillerislB aa the lodgment or inden- 
tation of the baU, This fiist shows itself at Qie point unmediately under the 
baO, where it rests at tbe moment of the discbai^ It is beet observed in a 
■oft bronze or wrought iron gun, and fixim the Brst instant of its appearance, 
a« a s%ht impresaioa of the under 8urik« of the ball, it goes on hicrea^g at 
erery dischai^ until it becomes bo deep as to deflect the baU upwards at the 
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instaot of its flight, to strike the upper Eur&ce of tbe bore, where a second 
ioderitatioii is mode, con^derahl; in advaDce of tbe Srst, and from thia a ttiird, 
atill more advanoed, upon the under side. These indentations go on increasing 
in number and size, and at length bulges appear upon the outside of the gun, 
which becomes oval near the muzzle, and ia at last destrojed. 

The lodgment here described has been attributed wholly to the downward 
pressure of the fluid when eseapmg through the opening of the windage^ 
which is all upon the upper side of the ball, tlie under aide resting by its 
wei^t in contact with the bore. There must undoubtedlj be a great escape, 
not only of the fluid, but of burning powder in grains, through this passage, 
and tbe downward pressure from these causes ma; present an excess over tbe 
opposite pressure of the powder npon tbe under side of tbe bail, enable of 
producing some impres^on upon the under surlace of the bore. I am inclined, 
however, to attribute tbe indentation mostly, if not entirely, to the compresaon 
of the back hemisphere of the ball under the enormous blow of the explosion, 
produdng a correspondiug enlargement of tbe ball in its diameter transverse 
to the axis of the bore. The smith produces such a change of form in his bar 
of iron, at pleasure, by tbe blows of a sledge applied to its end. Tbe operation 
is called tipseUitig. This enlai^ement must impress itself upon tbe part of the 
bore upon tbe under aide tipon which the shot rests, and is alone sufGoieal, in 
my mind, to account for the whole mischief 

This view of tbe subject is confirmed by the form of tbe lodgment^ wliidl 
conmsts, at first, of a single narrow, impression, exactly corresponding to a 
very small segment of tbe ball, and not in the least in advance of the spot on 
which tbe ball rests before the diecbai^. Now this would be the exact fbrm 
and place of an impression produced by a sudden enlargement of the ball, and 
an equally rapid recovery of its true figure, which it would derive from its 
elastiraty. But if the lodgment were produced by the pressure of the fluid 
upon its upper surface, it ought to form a long groove or channel, ceaang only 
with tbe diminished pressure of the fluid near the muzzle. Furthermore, the 
lodgment is greatest when a bard oakum wad is used behind tbe balL Now 
euch a wad must prevent, in some degree at least, the escape of the Suld, and 
therefore diminish the downward pressure. But such a wad driven hardest 
against tbe middle of the ball, in its rear, would act most Bdvant^;eously to 
produce the lateral enlargement by vpsetting it as before described. 

Hard cast-iron guns do not exhibit this indentation in so great a degree, ' 
because, being unmalleabte, riiey are incapable of a permanent change of fbrm 
without fracture, "With them, therefore, this poundmg of the ball, being 
repealed a few hundred Umea, shatters the walls of the gun, which at length 
gives way at once and goes to pieces. 

It must be obvious, that, if the lodgment be attributed to either or both of 
the causes which I have recited, it may be prevented by a most simple and 
ea^ meana This is nothing more tban providing that the ball shall, at ths 
moment of the explosion of the powder, have no part in contact with the bore 
of the gun, but tliat the windage space shall be equally liUstributed about tbe 
whole drcumference. This may be entirely secured by enveloping tbe ball in 
a bi^ made of felt, or of bard woollen cloth, having an additional patch upon 
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its under Bide to compenaata for the weight of the ball. It would seem im- 
possible tliat in tliia condition the ball, receiving the preaanre of the powder 
equally distributed io tiie direction of the axis of the calibre, should touch the 
gun nioie than by a slight graze during its fliglit.' 

Unless tiiis or some equally efficient remedy is adopted, any conaideraWe 
increase in the size of cannon must be hopeless ; for a surface aa hard aa a 
amith's anvil would give way under the long-conCmued pounding of naked 
twelve-inch shot ; and whenever hooped cannon may be made and used, it 
will be essential that tlie means of preventing the lodgment herein given be 
aiways and at all times carefully applied. 

Pressare of Fired GuTipowder. — It is well understood that the pressure of 
the explo^on in a gun is greatest at the beginning, and gradually dies away 
aa the ijall moves forward ; but tliis depends much on the combustibility of 
the powder. With good quick powder the pressure at tlie instant the powder 

Dr. W. P. Woodbridge and Mnjor Alfred Mordecai have been recently 
making some esperimenla at the expense of the U. S. Ordnance Department, 
for testing this point, at the Arsenal in Washington. With a ball weighing 
about G J lbs. and a charge of 1 )- lb. of Dupont'a cannon powder, the greatest 

* Mj ubaervdtlona upon the ]i>dgiDflii( hav«twen made apoD nroagbt IrODOUDOn. Be- 
tween the jsaie 1341 and 1616, 1 muds upwards of twenty caaaoD tt tbig Diaterinl. The]' 
were all made np of rings, or aliurl hollow cylindeis.waJdra together eodwlw. EnchtliiB 

betng welded and ihspcd In •ilea, wero joined' endwise, wbon In the furnace and at ■ 

tool' force. Finding In tbe early stage of the m 

wroogbt lion bars being wound npou a previously formed eteol ring. Elgli t of Ihese gam 
were S-ponndars of the common United Statoa bronze pattern, and eleven were M-ponnJ- 
ars or about m incbcB length of bore, and 1,^00 pounds weight 81t oF th« fl-ponadert, 
and four of the SS-pomideia. were made tor the United Slalos. They have all been lob- 
Jected ID tbo meet sovere tests. One of the fi-pounders has borne l.MOdlseharget, begin- 
ning with fervfca charges and ending with 10 charges of 8 pounda of powder and T shot, 

charges ending with 14 pounds of powder and S shot, although tbo weight of the gun was 
bnt 60 times (be weight of the proper ahot. If anj of these gnna are ever destroy d by 
firing Uiem, the destruction wlli commence In tha lodgment 

It wns during a course ofeiperimentalflilng with the aoftwronghl Iron gnn, thst I had 
an opportunltyof observing the formation andlncreaseof tholodgmeni.; and bare f was 
led to the e^porlrueat of placing the sbot In a bag, as recommended In Iba tett. My 

that the evil may be entirely prevented hy tlils practice ; bnt they were enough to lead 

lodgment or any Increofo In one 

attampta to nulte vrongbt iron c 



whole knowledge of the < 
ntefUlresDlls from this 1 
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pressure at anj instant on the interior of the gun atone inchfrcn the breech 
varied between 1S,000 and 31,000 Iba. per square inch. Al^e foot from 
the breech the greatest pressure waa on); about 6,000 lt>s.; at two feet 
about tbe same; at three feet abont 6,000, and at four feet about 5,S00 Iba. 
The pressure of a sniall quantity of Hozzard's rifle powder, fired in a cavitj 
from which there was absolutely no escape, waa not suEfident l« burst the 
box, the Etreugth of which was estimated sufficieut to sustun an ictemal 
pressure of about 93,000 lbs. per square inch. These facts are interesting, 
as thej serve to show how tbe metal should be distributed in casting 
cannon, and also to remove the belief which exista among practicBl men 
that one grain of powder absolutely coufioed would exert Sa infinite force. 

EXPEKISIEHTS ON THE STEENGTH OF METALS, 

During the last year au elaborate and comprehen^ye work oa the above 
subject bas been published by the authority of the War Department, — mada 
up of reports of experiments by officers of the Ei^neera and Ordnance, and 
more eepedaDy those conducted by Major Wade, U.S.A. The experiments 
were extended over a series of years, and were made to test tbe streDgth 
and other properties of metals employed in the manobcturs of cannon. One 
new fact developed by them is, that irou fused a number of times up to 
a certain point, is thereby greatly improred in strength. In trials with some 
iron, it was found tliat its transverse strength was nearly doubled by being 
-Qelt«d and cast four times. At the South Boston Foundry, experiments 
T-'\re made to test the strength of cast iron wliich had been submitted to 
fusion during different periods of time. Eleven thousand pounds of iron were 
cast into four six'pounder guns ; one, after the metal bad-been under fusion 
or melted half an^iour; the second, under fusion an hour and a half; the 
thud, under fusion three hours i and the fourtli, under fusion three hours and 
tliree quarters. The gun first cast burst at the thirty-first fire ; tbe second, 
at tlie thirty-fourth; the third was fired thirty-eight times, and remained 
unbroken. Thus the strength of tbe metal seemed to increase in a ratio 
corresponding to tbe period of fusion, or under which it waa kept in a highly 
molten state, and it might have been Inferred from tills that the fourth gun 
would have been the strongest of all. Instead of this being so, however, it 
proved to be the weakest, for it burst at the twcnly-fiflh discharge. In view 
of these eiperimonla, Major Wade, in this report, says, "these results appear 
to establish eatjafaclorily the lact, that a prolonged exposure of liquid u-on to 
an intense heac, does augment its cohesive power, and this power increases 
as the time of the exposure up to some {not well ascertained) limit, beyond 
which the strength of tbe iron is diminished." Expermienla were also made 
to test tlie transverse strength of cast iron bars, two mches square and 
twenty-four inches long, the metal of which waa kept under fiiaion during 
difi'erent periods of time. These bars wore set on supports twenty hicliea 
apart, and the breaking force was applied at the inidille. The results obtained 
from four castings were in favor of that which was kept fused longest — tlirue 
hours. On this head the report says, " from this it appears that tlie cohesive 
power of the iron, so far ss it can bo shown by its capacity to resist trans- 
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«zty per cent by ita conHnaed exposure in 

In most of the books which treat of tlie strength of oast iron, the resistance 
which it opposes to certain strMns, is given; but little useful iEformation can 
be obtained in them respecting the difference of strength in different kinds of 
cast iron. But as the density between the lower and liigher gradea of tliis 
metal diEfers as 6.9 to 7.4 — a difference of thirty-one pounds per cubic foot, 
and as the tenacity of the metal luks a relstioosliip to its density, it was Gjund 
by these e^erimenla that cast iron, having a density of 6.900, bad only 
a tenacity of 9000 ; while that having a density of 7.400, had a tenacity 
of45,970. 

Castings- of the great«Bt weight, according to theb azo, are by far the 
Btrongest, and we^hing Uiem is a ready means of judging comparatively of 
their Etrength. 

Some important facts were a]so developed iu relation to the cooling of heavy 
castings. At the Fort Pitt Iron Works, two eight-inch and two ten-inch 
guns were cast, one of each m the common way, solid, and one of each with 
a core on a tube of iron, through which water was made to circulate after 
casting, to cool it from the interior, according to an invention of Lieutenant 
Kodman. The sohd eight-inch gun burst at the 73d discharge ; tlie hollow 
cast one stood 1,660 discharges, end did not burst; tlie solid ten-inch cast 
gun stood only 20 fires, while the hollow ten-indi gun stood 349. These guna 
were cast of the same material, and at the same tirne; the difference in fiivor 
of the hoDow cast guns is astonishing. This is attributed to the method of 
cooling, it bemg supposed that in cooling, the solid guns contract entirely 
from the outside, and that a strain is everted upon tbe arrangement of the 
particles of tbe metal in the same direction as tbe strain of tbe discharges. 
In addition to these facta. Major Wade g^ves some additional informatiou in 
relation to iht ^ffed of time, after the castings are made, and before they are 
used. Eight-inch guns proved 30 days after bebig cast sohd, stood but 72 
obargee ; a gun of tbe same bore, proved 84 days after being cast, stood 84 
charges; while one which was proved 100 days afler being cast, stood 7S1 
charges, and another, proved after being cast six years, stood 3,&S3 charges. 
Mnjor Wade accounlB for this phenomenon in cast iron, by supposing that the 
paiticlea strained in the cooling re-adjust themselves in the course of time to 
their new poiUon, and become free or nearly so. In regard to the necessity 
of care in tbe gelecHcm of iron, Major Wade says, " What moat demands 
attention at present, is the ascertaining and prescribmg the condition<9 to be 
exacted of the raw material, and of its treatment up to, and eidusive of the 
otsUng ; for if we do not make sure of obtainii^ a good quality of iron at the 
time of its casting into the mould all else is useless, and worse than useless." 

So much for tbe experiments on cast iron. Those in relation to brass and 
bronze castings, made at ttie works of the Ames Manvdacturing Company, 
ne&r Springfield, Mass., are no less valuable and interesting. 

Brass thunders have often noticed a remarkable difference in the color and 

quality of castings made boat the same molten mass of brass, and have been 

puzzled to account for fii" . It is believed by many persona that in forming 

8* 
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sUofB, the metals unite In definite proportionB at different tempentttires, and 
that in -tiie cooling of brass castii^ the particles arrange themselTee in a 
manner not jet well uuderBtood. A number of amatl bronze guua were cael, 
and bars were cut Irom different parte of them and tested. The material was 
the same in all cases, eight parts of copper and ooe of tm ; they were all 
treated alike, and cast from the same molten mass. The samples of bars 
tested gave an extraordinai; Yarie^ of reantla. A bar cut from one part of 
B, gun esbibited a tenacity of 100, while a bar cut from another part of it 
eibibited a tenacity of 236 ; aod the difference in the denity of different 
parts of the same casting was also remarkable, being equal (o 34 lbs. in a cubic 
foot, thus showing, we conceive, that the metals of alloys do unite in different 
proportions at different degreea of temperature. Three howitzers were cast 
from the same molten mass, poured at different temperatures into separate 
moulds. The Qrst was poured at a very high beat into its mould ; the metal of 
the second was kept flftaen minutes in the ladle before it was poured in, and 
the third kept fifteen minutes loiter atiU. All the attending drcumstances, 
excepting the temperature of the alloy when poured into the mould, were equaL 
The liquid metal of tbe fiiat and greatest beat sank graduall? down into tbe 
mould for a few minutes after casting, and receded about an inch and a half 
below its ori^nal beigliC ; soon after this it boiled at (he surface as if gas were 
escaping, and fluid portions of the alloy arose and overflowed the top of the 
mould. The eiuded metal congealed like lava, was of a dirty white appear- 
ance, and contained moie tin than the maas of the casting. When cold, (he 
Basting was found to be an inch longer than (he mould, and it was fllled witti 
minute vesicular cavities. The bars cut &om it and tested, were veiy low in 
den^ty and inferior in tenacity. The second howitzer cast fifteen minutes 
later at a lower temperature was shorter, when cold, than the mould, by nearly 
two inches. The third, cast at a still lower temperature, was, when oohj, 
three inches shorter than the mould. The dendty of the bars cut from these 
three howitzers was greatest in the one oast at tbe lowest temperature, and 
as the tenacity tbilows the same law, it appears that casting brass at a high 
temperature is ii^jurious to the quahiy of tiio castuig — the difference in the 
tenacity of the three castings being as 3 to 1. In reference to this point the 
report of Miyor Wade says; — "The division of copper and tin into two or more 
separate alloys probably occurs at some definite temperatures ; one djvi^n 
may occur in the liquid mass, and another alter the temperature falls below 
the melting of copper, and tbe latter probably occurs in fdl hu^ castings, for 
on a close eiamuiation of any gun casting, some traces of this whilash alloy 
will be found in some parts of it. That such a divigioii may occur in the hquid 
mass, appears evident from the fact^ that a portion of the liquid bronze will 
pass through a porous vessel as through a sieve, while another portion will 
remain within the veaseL The former is the more fusible alloy, the latter 
the less fusible, and forms the mass of gua castings. It thus appears that 
we may sift the more f^ble alloy while both are hquid." 

It was also discovered, in the course of these experiments with alloys, 
that small bars of bronze cast of the sune metal aa the cannon, were vasUy 
stronger tlian the cannon. This is attributed to the rapidity vrith which they 
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vera cooled, thua preventiog the particles chuiging pomtion io the act of 
oooling. 

In 1849 a diemicol labonitoi7 was eslabMied at the United States Aiseual 
at PikeBTille, Md^ for the purpose of aoaljsiiig the cast iron emplo3'ed in the 
manufacture of gone, and the charge of the ezperimeuts was comioitted to 
Campbell Morfitt, Esq., as an^ytio diemist, with Proiesaor Booth, of Philadel- 
phia, aa consulting cliemiat. The final report of Iheee experiments was made 
last ;eai. The average Eped£c gravily of the cold blast iron tested was 
7.218, and the teoaile strength was 39.81S. The spedfio gravity of the hot 
blast iron was 7.065,' the ten^estreagth 19.640. The extraneous substances 
combined with the iron were found to be allotropic caibon, combined carbon, 
silicium, slag to. It would appear that the iron having the greatest amount 
of combined carbon, with the least slag, was Che beet, and was found to be 
made by the cold blast The hot blast appears to drive off some of the 
combining carbon, at the same time leaving a greater quantity of allotropic 
carbon, existing in a form analogous to graphite, or blacli lead, wluch ia 
injurious. 

The Report says: " The sl^ and aUotropic carbon, being of a brittle nature, 
and not united witll the iioa, coat the crystalHue plates of metal, and l^in^ i lliJ ^h 
their suj&ce of contact, consequently it follows that the tensile strength of 
the metal must decrease in proportion to the increase of slag and allotropic 
(unoombined) carbon." 

DOES THE MISSISSIPPI ETJN UP HILL, OE DOWH HILL ? 

At a recent meetii^ of the American Acadwny, ProC Lovering presented 
the fbllowing communication, which originated in a discussion, paitially 
carried on in the Qmimoa School Jintmii^ as to the proprie^ of the question in 
schools: " Does the Misusaippi run up hill, ra down hill T" The artjcle com- 
mented on from tlie School Jbvmal reads as follows : — 

" The following ^regioua blunder, with the captivating title, ' Water run- 
ning icp Sill,' isgoing the round of the public papers. 'Z»r. Smilft, in a recent 
Uctare on Geology, in New York, meaUotud a curioia drcamstance coanecled 
leiih Oie Missiesippi River. Jt r»n* Jrom north to soutt, ond its TuoutA is 
actaalh/ fiittr mOea higher than Hi aottnx : a rtsiM doe to the caU/r^fitgol molton 
of the earth. Tbirteea tnila u the differerxie hetiBeen the eq^mtoriai ani polar 
radiue; and the river, in lia> thousand mBes, hat to rise one th^ of Otis dis- 
tance, il beiiif Iht h^ghi of the eqaaior above Ihepok. If Oiia cai^ifiigai force 
were not contiaued, the rivers wnMfkim back, and Oie ocean worM mafloiii lh» 

TtiiB statement of Dr. Smith, said ProE Lovering, is wholly correct, except 
In the numerical details, in which Dr. Smith evidently did not aim at great 
preci»on. But the writer in the Journal (who is understood to be President 
Horace Haon) not only attacks the accuracy of these details, but assails the 
mechanical principle which lies at the foundation of Dr. Smith's statement i 
Baying, that "it would be difficult to compact a greater number of errors of 
&iA and of principle mto one short paragraph, than are found in the above 
quotation." The precise numbers involved in this qaestion are of secondaiy 
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importance. I wn wilUng, tmd Dr. SmitJi no doubt la wiUingi that Mr. Hmui 
should have tlie mimbers as be states tbem. Suppose then that tho length 
of the Mississippi River, meaaared on a meridian, is only fburteeo hundred 
miles, and tbaC tbe moutb is only about two and a balT miles more distant 
ftom the eailh's centre than Uie soorce. The question arises whether the 
flow of the river from tlie north to south is caused bj the centrifugid force, or 
whether tbe criticism of Ur. Maon upon this mechanical solution of the pro- 
blem is sound. The critic asks : " Why then does not the migbty (bice which 
sends the Mississippi up hiU four miles send tlie Nile baclc to tbe Mountains 
of the Uoon 7" And sgiun ha asks : " Why does not the ceutrifUgal motion 
of tbe earth drive the waters of the Atlantic and Pacific Oceans towards the 
equator, at the rate of ninet7-^ uiiles a da;?" 

Let us attend next to Mr. Mann's own explauation of the flow of tbeV, 
Missisappi. After enlarging upon the protuberant matter at the earth's 
equator, he continues: "How water, like every other material thing, is 
attracted towards tbe centre of gravity. The centre of gravity is that pomt 
about which all the parts are in eguiUkia. Or, in popular language, water, like 
everything else, being attracted by matter, is moat attracted, other things 
being equal, by tbe greatest quantity. The only philosophical idea we can 
have of up or dooni is frimi or ioaiarda tbe point of greatest attrsction, that ii^ 
from or towards the centre of gravity." Elsenliere, this writer speaks of the 
earth " being an oblate spheroid, having the greatest quantity of matt«r, and 
there/ore Ok greaksi aUroetion, under the equator." Finally ha says : " The 
whole truth is, tliat the waters of the Mississippi are constantly tending te 
the common centre of attraction ; but, being prevented from approaching 
that centre tn a direct line, they approach it indirectly, by moving forwards 
along the bed of the channel They are constantly ^proacbing the centra 
of gravity, that is, Biey arv ciyiaUmliy descending." 

One error into which Mr. Mann has &llen is that of suppodng that the 
attraction which the earth exerts at any particular point of ita surface is a 
local phenomenon, and not the resultant of the aggregate attractions of every 
particle of matter in the earth. This error leads him te a conclusion contrv 
dicted by the experiments and obaerrBtioiis of the last two centuries ; namely, 
that where there is the most matter, there is also the moat attiaction, and 
that consequently tbe attraction is stronger at the equator than it is at the 
poles. We might oak Mr. Mann why this mighty force of attraction does not 
send the Nile back to the Mountoina of \he Moon. My own answer is, that 
tbia excess of attraction at tbe equator doea not exist, and therefore neither 
carries the Missiserippi towards its mouth, nor tends to carry the Nile back 
from its mouth. To maiy the assumption will seem a plausible one, that 
tbe excess of maUer at the equator should be accompanied w'tb a redundancy 
of attraction there. They forget that the luAoZe ea/rih attn.ctfl everywhere. 
And calculation proves that the attraction of the whole earth upon a body at 
the sur&ce is greater the nearer this body is to the polee; and for this 
obvious reason, — the excess of equatOTial matter operates to the prejudice of 
equatorial graiity, by keeping tbe rest of the earth at an unusually large dis- 
tance. Moreover, it is of no importance to the flow of the Misaris^pi whether 
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the stronger attractiOQ is at the eqnator or st the poles, mrux tbe flow of 
water is detenniced, Dot by tba intensitj of tbe gravltj at the place where 
thB water is, or anjwhere else, but by the direction of this gravitj ia relation 
to tbe Burlace at tiiat place. 

AKain, Mr. Mann speaks of tHe centre of graTltr of the eartb, and sayi 
that tbe waters of tbe MJsaissippi are constantlj approaching tbia centre of 
gravity. Sut why ta it that tbe Nile mores northward? Does that also 
approach coostanUy the same centre of gcavit; ? The whole ai^nmeDt troai 
the centre of gravity of the earHi is fallacioos, (br the earth has no fixed 
centre of gravity. There is a new centre of gravity to the earth for every new 
spot of surface which an attracted body visits. Water coold not flow in any 
direction without approaching some of these centres of gravity, and deserting 
others. And, in fact, the waters at the mouth of the Mississippi are ftirther 
ijom the centre of gravity which belongs to the geographical situation of tbe 
moutb, than tbe waters of the sources of the river are (him the centre of 
gravity which bekmga to the position of these sources. In the case of the 
Nile, exactly the reverse of this is true. 

What, then, is the true mechanical principle which is applicable to these 
coses? It is this: the mutual attraction of the particles of matter upon each 
other, which, if undisturbed, would mould a yielding earth into the form of a 
perfect sphere, has been so modified by the centrifugal force, resulting from 
tho planet's rotadon, as to make the figure of an ellipsoid, in which the lar^st 
radius exceeds the shortest by thirteen miles, the true figure of equili- 
brium. Cohesion enables the solid land to hold out to a limited extent against 
these moulding infiuenoes. But the free waters yield readily to their plastic 
touch, and are at rest only so long as tbe figure of equilibrum is nnru^ed, and 
always more in such a way as to restore it when it is disturbed. Water 
everywhere flows from places which are above the aurfeco of equilibrium to 
places which are below it The mouth of the Uisdssippi is two and a half 
miles more distant from the earth's centre of flgure than the source. But it 
ought to be three miles. It is, therefore, below the surface of equilibrium, 
and the water flows south to All up to the proper level The source of the 
Nile ought to be about two and a half miles more distant from the earth's cen- 
tre than the mouth oftiutt river. But the excess of distance is more than two 
and a half mUea. Hence the source ia above the figure of equilibrium, and the 
waters flow as they da Tho same mechanical causes, which ori^allj swept 
tbe two oceans thjm tbe pole to the eqnator in order to build up that great 
equatorial embankment of water thirteen miles high, and thus gire tbe earth 
a stable figure, are now carrying the Mississippi to its moalh, where the em- 
bankment is not yet high enough, and the Nile /rem ila amrce, where the 
liquid embankment is too high. And here I may answer Mr, Uann's inquiry, 
' Why docs not the centrifugal nAition of the earth drive the waters of the 
■ Atlantio and Paciflc Oceana towards tbe equator?" It did once. But sufficient 
water has already gone t« make the figure perfect now. Inasmuch as the 
earth's waters flow so as to restore the ideal figure of equilibrium wherever it 
is lost, and inasmuch as this %ure of equilibrium is sucb that tlie resultant of 
grnviiy and (he contrifiigal fbice most be oreiywbere normal to its sur&ce, the 
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directioD and the Telocity of the Sow ore m^mately Doniiected with the centriftt- 
gal force. Without a rotation, and the ceutriiugal force which rotation produce^ 
the oarUi's figure of equilibrium would be a sphere. la thia events the Uia- 
asaippi would flow northward. Ila souihem dired^on, under existing circiun- 
sbuices, ma; therefore be tkirly attributed to the centrifugal force. If the eartJi 
did not rotate, and the sphere were the flgura of equilibrium, the Nile would 
fiow in direction aa it now does, but much more rapidly. Under existing cir- 
cumstances, the same centrilitgal force which accelerates the flow of the Miaaia- 
sippi retaJUs the fiow of the Nile. 

If the inquiry be mado whether the Miaaiasippi rune up hiU or down, I 
reply that tbia is ^mply a question of definition. If dovn means towards ihe 
earth's centre of figure, then the Miaalsaippi runa up. If doion means towards 
that part of the earth's sm^ace where the attraction is greatest, flien also the 
Missiaaippi runs up. We cannot say, with Mr. Mann, that doum meaoa 
towards the earth's centre of gravity, because the earth has no single centre of 
gravity. Eia definition of up and doum, tliereloTe^ is without any meaning, and 
is not, as he aajs, based upon the only philosophicaJ idea we can have of theao 
terms. The only standard level of ^titude is the surface of equilibrium. It 
we understand by doom " helow the aurtaca of equilibrium," and by up "above 
tiie Burlace of equiUbrium," then our definition w91 be as broad as nature'a 
laws, and will lead to no paradoxes all of which nature abhors more than 
a, vacuum ; then all the rivers will be G:iund flowing downwards. On a small 
BcaJe, and in local mechonica, an inclined plane is one which la inclined to the 
local plumb-hoe. But on a large scale, auch as will take in the whole length 
of a great river, every plane surface is inclined to every plumb-line but one, 
and the surface which is not inclined, and on which, therefore, a body has no 
tendency to slide, is a surface' which ia everywhere perpendicular to the 
plumb-lines which interaect it ; that is, it is the earth's surface of equilibrium. 
This is the only b^e, broad, and universal standard of level 

It may be concluded Irom what has been saad, that the new hydroatatic 
paradox is of man's invention, and that nature is in no way responsible for it 
Science abounds in auch paradoxes ; and men of science are too prone to array 
the merest truisms in paradoxical language which catches the poputai ear, 
though at the sacriflco of making science itself vulgar. Moreover, if the 
explanation which I have given of the paradox under consideration ia beyond 
lie knowledge or above the comprebenaion of a cluld, then the question whidi 
Involves it is unfit to be addressed to ii™ 

OS THE OEIGLK AMD TEANSPOKMATION OF MOTIVE POWKE, 
The following paper, by Prof. Wm. Thompson, recently read before the 
Boyal Institution of Great Britain, is one of the most v^iiablo contributions 
to physical science made during the past yeftr The Speaker commenced by 
referring to the term work done, as applied to the action of a force preesing 
against a body which yields, and to the term mechaaieai effect produced, which 
may be eitber applied to a relating force overcome, or to matter set in motion. 
Often the mechanical effect of work done consists in a combination of those 
two dasses of effects. It was pointed out that a carefiil study of nature 
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leads to no finner ooDviction than that work cannot be done wltltout pro- 

dudng on indestructible eqaivalent of mechanical eCTect. Various tiuniliar 
ineloncea of an apparent loss of mechanical effect, as in the Inction, i opact, 
cutting, or bending of aoiida, were alluded to, but especiallr that nliicli ia 
presented bj a fluid in motion. Although in hammering solids, or in fordDg 
Bohda to slide against one another, it maj bave been supposed that tbe 
alterations wbicb the solids experience &om such processes constitute the 
effects mechanically equivalent to the work spent, no such ezplanation can 
be contemphited (or the case of work spent in agitating a fluid. If water in 
a basin be stirred round and left revolving, after a Caw minutes it may be 
observed to have lost all sensible or otherwise discernible signs of motion. 
Yet it has not communicated motion to other matter round it ; and it appears 
as if it has retained no effect whatever fiom the state of motion in which it 
bad been. It is not tglerable to suppose that its motion can have come to 
nothing ; and until fourteen years ago confesmon of ignorance and expectation 
oflightwasall that pliitosophy taught regarding the vast class of natural i^e- 
nomena of which the case alluded to is an example. Mayer, in 1843, and 
Joule, in 1843, asserted that heat is the equivalent obtained tor woik spent in 
agitating a fluid, and both gave good reasons in support of their assertion. 
Many observatians have been cited to prove that heat is not generated by the 
taction of fuids; but that heat is generated by the Miction of fluids has been 
establi^ed beyond all doubt by the powerful and refined testa ^plied by 
Joule in his experimental investigation of the subject. 

Jin instrument was exhibited, by means of wMch the temperature of a small 
quantity of water contained in a shallow drcular case provided with vanes in 
its top and bottom, and violently agitated by a drcnhir disc provided with 
simihu; vanes, and made to turn rapidly round, could easily be raised in tem- 
perature several degrees in a few minutes by the power of a man, and bj 
means of which steam power i^lied to turn the disc had raised the tempera- 
ture of the water by 30 degrees in half an hoar. The bearings of the shaft, to 
the end of which the (Use was attached, were entirely eitemal ; so thai there 
was no friction of solids under the water, and no way of accountii^ fbr the 
heat developed except by Uie friction in the fluid itself 

It was pointed out that the heat thus obtained ia not }>r«fi4C«J .Awn asource, 
but is^encro^; and that what is called into existence by the work of a mail's 
arm cannot be matter. 

Davy's experiment, in which two pieoeaofice were melted by rubbing them 
together in an atmosphere below the tHezing pomt, was referred to as the flrst 
completed experimental demonstration of the immateriali^ of heat, although 
not so simple a d^nonstration as Joule'^ and although Davy himself gives 
only defective reasoning to eetahlisb the true conclusion which he draws 
from it Bumford's inquiiy concerning the " Source of the Heat which is 
excited by Friction " was referred to as only wanting an easy additional expe- 
riment — a comparison of the thermal effects of dissolving (in an acid, for 
tastance), or of burning, the powder obtamed by rubbing together solids, with 
the thermal effects obtained by dissolving or burning an equal weight of the 
same substance or substancoa in one mass or in large fragmenla — to prove that 
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the beat developed by tbe fnction ia not produced fiom the solids, but is caOed 
into cxistertce between t/iem. An unfortunate use of the word " capacity fur 
beat," wbicb lias been the occasion of much coufusion ever since the discovery 
of latent heat, and bas frequently obstructed the natural course of reasoning on 
thermal and thennonlyiianiio phenomena, appears to have led both Ruraford 
and Davy to give reasoning which no one could for a moment feel to be con- 
clusive, and to bave prevented eitch from giving a demonstration wbicb would 
have establisbed once and for ever the immateriality of heat. 

Another case of apparent loss of work, well known to an audience in the 
Royal Institution — that in which a mass of copper is compelled to move in tlie 
neighborhood of a magnet — was adduced ; and an experiment was made to 
domonatrate that in it also heat appears aa an effect of the work which bag 
been spent. A copper ball, about an inch in diameter, was forced to rotate 
rapidly between the poles of a powerful electro-magnet. After about a 
minute it was found by the thermometer to have risen by 16° Fahr. After 
the rotation was continued for a few minutea more, and agtun stopped, the ball 
was found to be so hot that a piece of phosphorus applied te any part of its 
surface immediately took fire. It is clear that in Ihia experiment the electric 
oujTenia discovered by Faraday to be induced in the copper by virtue of ita 
motion in the neighborhood of the magnet, generated the heat, which became 
sensible. Joule first raised the question, Is any heat generated by an 
Induced electric current in the locality of the indtictiveadjon? He not only 
made experiments which established an affirmative answer to that question, 
but he used tbe mode of generating heat by mechanical work established by 
those experiments, as a way of finding the numerical relation between units 
of heat and units of work, and so first arrived at a determinaUon of the 
mechanical value of heal At the same time (1843) he gave another determina- 
tion founded on the friction of fluids in motion; and ax years later he gave 
the best determinatioii yet obtained, according to which it appears that 773 
fbot pounds of work (that ia, 773 times the amount of work required to over- 
come a Ibrce equal to the weight of 1 lb. Ihro^^h a space of one fbot) is 
required to generato as much heat as will rwse the temperature of a pound of 
water by one degree. 

The reverse tronsforma^on of heat into mechanical work was next con^- 
dered, and tbe working of a steam engine was referred to as an illustratioa. 
An original model of Sth'ling's air engpne was sbown in operation, developing 
motive power from beat supplied to it by a spuit lamp, by means of the alter- 
nate contractions and expansions of one moss of air. Thermo-electric currents, 
and common mechanical action produced by then, were referred to as illustrat- 
ing another very distinct class of means by which the same tran^ormation may 
be eflfected. It was pointed oat that in each case, whfle heat is token in by 
the material arrangement or machine, fk>m the source of beat, heat is always 
given out in another locality, which is at a lower temperature than tbe loeali^ 
at which heat is taken in. But it was remarked that the quantity of beat 
given out ia not (as Camot pointed out it would he if heat were a substance) tba 
same as the quantity of heat taken in, but, as Joule insisted, less than the 
quantity taken in by an amount mechanically equivalent to the motive 
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power developed. The modification of Caniot'i theory to idapt it to this 
truth was alludod to ; and the great distinctioa which it kada to between 
reversible and not reversible tranafomiations of motive power t/aa only men- 
tioned. 

To facilitate foiUier atateoienta T^ardJng traasfbtmatious of motive power, 
certain termg, introduced to deBigaaCe various forms under which it is mani- 
fested, were explained. Any piece of matter, or any group of bodies, how- 
ever connected, which either is in motion, or can get Into motion, withoui 
external assistance, W what is called mechanical energy. The energy of 
motion may be called either "dynamical energy," or "actual energy." Ttie - 
energy of the material system at rest, in virtue of wliich it can get into 
motion, is called "potential energy," or, generally, motive power possdutcd 
among different pieces of matter, in virtue of their relative poaitiooa, ta called 
potential energy. To ahow the use cf tbeae terms, and explain the ideas of » 
itore of energy, and of conyersiona and transformations of energy, varioiu 
illustrationa were adduced. A stone at a height, or an elevated reservoir of 
water, has potential energy. If the stone be let (all, its potential energy is 
converted into actual euei^ during its descent, exists entirely as the actual 
energy of its own motion at the instant b^ere it strikes, and is tranalbrmed 
intJD beat at the moment of conibg to rest on the ground. If Uie water flow 
down by a gradual channel, its potential energy is gradually converted into 
heat by fluid IrictioD, and the fluid becomes wanner by a degree Fahr. Ibr 
every 773 feet of the descent. There is potential, and there is dynamical 
en^gy, between the earth and the sun. There is most potential energy and 
least actual energy in July, when they are at their greatest distence asunder, 
and when their relative motion is slowest There is least potential energy 
and moat dynamical energy in January, when they are at their least distance, 
and when their relative motion is most rapid. The gain of dynamical energy 
from the one time to the other is equal to the loss of potential energy. 

Potential energy of gravitation is possessed by eveiy two pieces of matter 
at a distance from one another ; but there is also potential energy in the 
mutua! action of oontignoua particles in a spring when bent, or in an ehislJc 
cord when stretched. 

There is potential energy of electric force in any distribution of electricity, 
or among any group of electrifled bodies. There is potential energy of mag- 
netic tbrce between the different parts of a steel magnet, or between different 
steel ma^ets, or between a magnet and a body of any substance of either ' 
param^inetic or diamagneljc inductive capacity. There is potential energy 
ot chemical force between any two substances which have what is called 
offlnity for one another, — for instance, between fuel and oxygon, between 
food and oxygen, between zinc in a galvanic battery and oxygen. There is 
a potential energy of chemical force among the different ingredients of gun- 
powder or gun cotton. There is potential energy of what may be called 
chemical force, among the particles of soft phosphorus, which ia spent in the 
allctropic transformation into red phosphorus; and among the particles of 
prismatically dystallizod aulphnr, wluch is spent when the substance assumes 
the octahe^til crystallizatioa. 
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To make ohemical combinatioa take place witliout generaljiig ita equivalent 
of heat, all tbat is nece3ear7 U to reaiat the chemical Turce operatiag in the 
combination, and take up ita effect in some other form of energy tiian beat 
Jn a, aeries of admirable reaearchea on the agency of eSectridty in tranafornia- 
tiona of energy,' Joule showed that the chemical combination taking pbca in 
a galvanic battery may be directed to produce a large, probably in some 
forms of battery an unlimilfid, proportion of their heat, not in the locality of 
combination, but in a metalhc wire at any distance tVom l^t locality ; or that 
they may be directed not to generate that part of their heat at all, but, 
instead, to raise weights, by means of a rotating engine driven by the current. 
Thus, if we allow zinc to combine with orygen by the beautiful process 
which Grove has given in liia battery, we find developed in a wire connecting 
the two poles the heat which would have appeared directly if the zinc had 
tieen burned in oxygen gaa ; or, if we make the current drive a gaJvanio 
engine, we have, in weights raised, an equivalent of potential energy for tie 
potential energy between zinc and oxygen spent in the oombinatioo. 

The economic relations between the electric and the thermodynamic 
metiiod of tranaformation from chemical affinity to available motive power 
were indicated, in accordance with the limited capability of heat to be trans- 
formed into potential enei^, which the modification of Camot's principle, 
previously alluded to, shows, and the unlimited performance of a galvanic 
engine in raising welglils U> the full equivalent of chemical force used, which 
Joule has established. 

Tlie transformation of motive power into light, which takes place whrii 
work is spent in an extremely concentrated generation of heat, was referred 
to. It was illustrated by the ignition of platinum wire, by means of an 
electric current driven through it by Uie chemical force between zinc and 
oxygen in the ga]vanic battery; and by the ignition and volatilization of a 
silvet wire by an electric current driven through it by the potential energy 
laid up in a Leyden battery, when chained by on eiectricaJ machine. The 
luminous heat generated in the last mentioned case was the complement to a 
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defideucj' of beat of fKction in the plate glass and mbber of the macbine, 
which a perfect determination, and comparison with the amount of work 
spent in turning the machine, would cert^nly have detected. 

The application of mechanical principles to the mechanical actions of livinji; 
creatures was pointed onl It appears certain, from the most careful physio- 
logical researches, that a living animal has not the power of originating 
mechanical energy ; and that all the work done bj a, liring animal in the 
course of its life, and all the heat that has been emitted from it, together witli 
the heal that would be obtained b; burning the combustible raalter wbicli 
has been lost from its bodj during its life, and bj burning ita body after death, 
make up together an exact eqniWlent to the beat that would be obtained by 
bamiog as much food as it has used duriug ita life, and an amount of fuel 
that would generate as mnch heat as ita body if burned immediately after 
birtJi. 

On the other hand, the dynamical energy of luminiferous Tibrations was 
referred to as tJie mechanical power allotted 'to plants (not mushrooms or 
ftmguses, which can grow in the dark, are nourished by organic -food like 
animals, and like aoimals absorb oxygen and exhale carbonic add) U enable 
theiu to draw carbon from carbonic acid, and bydrc^n from water. 

In conclusion, the sources available to nutn for the production of mechani- 
cal effect were examined and traced to the sun's heat and the rotation of the 
earth round ita axis. 

Pubbahed speoulationa were referred to, by which it is shown to be pos- 
sible that the motions of the earth and of the beBvenlj bodies, and the beat of 
the sun, may all be due to gravitation ; or, OuU the poieniicd energy of graxUa- 
lion may ie in reality Sie vUimale created aaleeedeni of aU motion, luat, and 
Kghl alpTeseni existing in Oie universe. 



At a recent meeting of the Astronomical Society, England, Mr. Naamyth 
read a paper entitled, " Snggesfions respeoHng the Origin of the Botatory 
Movements of the Celestial Bodies, and the Spiral Forms of the Nebuto, aa 
seen in Lord Kosse's Telescope." What Btst set me thinking on this sub- 
ject, was the endeavor to get at a reason why water in a basin acquires a 
rotatoiy motion when a portion of it is allowed to escape throngh a hole in 
the bottom. Every well tnuned phUosopbica! judgment is accustomed to 
observe illustrations of the most sublime phenomena of creation in the most 
minute and fkmiliar operations of the Creater's laws, one of the most cba- 
racteriatic featureB of which consists in the absolute and wonderful integrity 
mainteined in their action, whatsoever be the range as te magnitude or dis- 
tance of the objects on which th^ operate. For instance, tho minute particles 
of dew which whiten the grass blade in eariy mom arc^ in all probabiUty, 
moulded uito spherea by the identical hiw which gives to the mighty ann its 
globular Ibrm I Let us pass from the rotation of water in a basin, to the oon- 
aideration of the particles of a nebulous mass just summoned into existence 
by the fiat of the Creator,— the law of gravitaUon oo-exiBtuig. The first 
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momeot of the existence of Buch t, nebulous mass would be inaugurated by 
tbe election of a centre of graTit/, and, instantly after, ever? particle through- 
out the entire maaB of such nebulae would tend to and converge towards that 
ceutre of gravitj. Let ua now conaider wbat would be the result of this. 
It appears to me that the inevitable consequence of the convergence of tho 
particles towards tbe centre of gravi^ of such a nebulous mass would not 
onl; result in the formation ofa nucleus, bat by reason of the physical impos- 
sibility that all the converg^g particles should arrive at the focus of conver- 
gence in dtectjona perfectly radial and diametrically opposite to each other, 
however sli^t tbe d^T^ of deviation from tbe absolute diamelrically opposite 
direction in which tbe converging particles coalesce at the fbcus of attraction, 
a twisting action would result, and rotation ensue, which, once engendered, 
be its intensity ever so slight, &om that iustaot forward the nucleus would oon- 
tioue to revolve, and all the particles which its attraction would cause to 
coflleBoe with it, would do so in directions tangential to ila sur&ce, and not 
diametrically towards its centre. In due course of time tbe entire of tbe 
remuning nebulous mass would become aBected with rotation &om the more 
rapidly moving centre, and would assume what appears to me to be their 
inherent normal condition, namely, spu^litj, as the prevailmg cbaracter of 
their atmcture : and as that is acIiuiUy the aspect which may be said to 
characterize tbe majority of those marvellous nebulae, as revealed to ua by 
Lord Kosse's magnificent telescope, I am strongly hnpressed with the con- 
viction that such reasons as I have asa^ed have been the cause of tbeir 
^iral aspect and arrangement. And by following up the same trtun of rea- 
soning, it appears to me that we may catch a glimpse of the primeval cause 
of the rotation of eveij body throogboot the regions of space, whether Ihey 
be nebnls, Etus, double stars, or planetary systems. The primoiy cause of 
rotation which I have endeavored to describe in tbe preceding remarks is 
essentially cosmical, and is the direct and immediate ofispring of tbe action 
of gravitation on matter in a difiHised, nebulous, and, as such, highly mobile 
condition. It will be obvious that in the case of a sebnloos mass, whose 
matter is unequally distributed, that in such a case several sub-centres of 
gravity would be elected, that is to say, each patch of nebulous matter would 
have its own centre of gravity ; but these in their turn subordinate to that 
of the common centre of gravity of the whole system, about which all such 
outlying parts would revolve. Each of the portions above alladed to would 
either be attracted by the superior mass, and psss in towards it as a wisp of 
nebulous matter, or else estabhsii perfect individual and distinct rotation with- 
in itsoli; and finally revolve about tlie great common centre of gravity of the 
whole. Bearing this in mmd, and referring to some of tbe figures of the 
marvellous spiral nebuhe which Lord Rosse's telescope has revealed to us, I 
shall now bring these suggestioiks to a conclusion. I have avtnded expand- 
ing them to the extent I feel the subject to be worthy and c^)able of; but I 
tmiert such as I have oQered will be sufGdent to convey a pret^ clear idea 
of my views on this sublime subject, which I trust may receive the careM 
consideration its nature entitles it to. !« t any one carefully reflect on the 
reason why water assumes a rotary motion when a portion of it is permitted 
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to escape ftora an ipertura in the bottom of tlie circular Tcssel contaioiDg it; 
if Uiej irill do so iii the rigtit spirit, I am bin to tblnk they will arrive at tlie 
Bame coDclusion as tlie contemplatioa of this familim phenomenon baa brongbt 



ON THE EOTATION OF THE MOOIT. 

One of the notable events connected with the prt^Tesa of science during 
the past year has been a discussion which has prevailed in England respecting 
the question, " Does the moon revolve on her axig, or not?" 

The qaestion was first started by a London gentleman somewhat l^vorably 
known for hia literary, though not for bis scientiflo attainments, by a commu- 
sication in the London limea, in nhich he assumed the negative in defiance 
of all BStnmomera He charged them with designating that a rotation which 
is no rotation. The very &ct which leads astronomers to impute to the moon 
a rotary movement, was adduced as a proof that she does not rotate. He 
fli^ed thus: " If the moon turned at all on her axis, a little conslderatioa 
viW diow that all her surfiiee would be successively shown to the earth, and 
that it is because she has no rotary motion at all, that one side only is seen 
by us. She perfbrms predsely the tome motion in rdation to the earth, that 
a point on the tire of a wheel does to tbe box or axle, or that the round end 
of the minute-hand of a watch does to the pivot iu the centre. It is easy to 
construct a small instrument similar to this, by fixing a ball on one end of a 
Itrip of wood to represent the earlb, and fastened by a pivot serving as its 
axis, and on the other end a emaller ball, also ^tened by a pivot. If the 
strip of wood be turned round on its pivot at the end representing the earth, 
the small ball will exactly represent the moon, and will present the Mme lace, 
throi^h the whole of its revolution, to tlie large ball; hut if the small ball bo 
made to rotate on its axis ever so little, it wUl immediately present a change 
of &ce te tbe larger ball, and so would the moon to the earth," 

The charge was met by a great outburst of counter-ridicule and indignation. 
A gentleman, who was an astronomer and a wag at the same time, sud, 
" I beg to inform him that I live in the moon, and that as I walk round the 
earth in order to keep my weather-eye open, so as continually to have it in 
view, I am obl^d to perform a rotation on m; axis once a month. I tried 
the other plan long ago, by always keeping my face to the north as I made 
my rounds ; but then I turned in auccesaiOQ roy fece, my left side, my back, 
and my right dde to the earth. I soon, however, got a ' round robin' from the 
earth, requesting me to go upon the old plan ; so I gave np the experiment" 
Another advised the accuser thus: "Let him walk round a circular teble, 
with his lace always turned towards its centre, and byobsorving that the 
objects which originally appeared on his right, will appear, on the completion 
of one half of his perambulations, to be on his lefli he will probably be able to 
conyiuee himself Uiat he has been turning round a vertical axis." 

But as the accuser refused to be beaten down by ridicule, numerous prae- 
tical illustraKons were suggested to bis attention; some of which may be 
usefully transcribed. 

1. " Suppose that a mariner's compass is fixed on the edge of a whed 
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placed in a hoiizoatol position, and made to revolve a,bout its iixda. In this 
case the needle of the oompaas will always point in tLe aame direction — 
namely, towards tlie north, and the indei card that is fixed to it will be 
carried round by the motion of tbe wheel without any rotation about its own 
axis. But this is a very different motion from that o£ the moon ; and, in iact, 
if the moon moved round the earth in a manner similar to that just described, 
all Uie parts of ila surface would be in succession visible from the latter." 

3. " Take a common compass, and place it at the extremity of one of the 
arms of a turnstile. When the turnstile has gone half round, look at tbe 
compass, and you will find that the northern end of the noedle points to the 
south of the card. By the time the turnstile has^t all the way round, the 
needle will again, as at first, point to tbe north of the card. Fow, here it is 
Tei^' plun that either tbe needle has moved on ila axis round the card, or the 
card has performed a revolutioa on that which is the common axis of itself 
and the needle ; the eye will inform us that the (omxfx is not the case, and 
thereGire that the latter must be." 

5. " Take a. cnp and ball, and marking the latter at fbur opposite points 
irith tha letters N., S., E., and W., carry it, suspended by its string, round the 
flame of a candle. Ton will find thot if N. be kept always to the north, the 
ball consequently remaning without axial-motion, the tight will fall in sutv 
cession on W., S., and E., until it reaches H, again. But if you wish H. to 
be always illuminated, you must turn it continually towards tbe flame; in so 
doing, you will cause an axial rotation of the ball npon its string at each 
revolution wliich it performs round the candle." 

4. " A body is said to have no rotary motion when any line drawn iihit 
continually pomts in the same direction in space. If the moon had no rota- 
tion, a line drown from her centre to any point on her surfitce would con- 
tinually point towards the some place hi the heavens — that is, towards the 
same fixed star. A body, on tbe other band, is said to have a rotaiy motion 
about an axis, when any line drawn through that axis and at right angles to 
it gradually turns round, so as to point successively to all points of the 
heavens lying in a great circle." 

6. " Take a disc of tin for the moon, hollowed a little on one side to make 
it balance easily on a strong needle stuck point upwards near the end of 
ft bar of wood revolving horizontally. You con hold the disc witli your 
finger while you turn the bar, so as to keep some mark upon the disc filcing 
the axis on which the bar turns, and let it go just before you stop the motion 
of the bar. In the converse experiment you have oiJy to turn the bar, 
leaving the disc alone; and then it will not revolve (except in its orbit), but 
will present all its circumference in succession to the axis of Uie bar — thus 
showing that an additional force was necessary to make the moon turn on its 
axis, besides turning round the earth." 

At the last meeting of the British Assodation, the subject was brouf^t up 
by Dr. Whewell, who presented the following paper : — 

Tbe moon's motion may be described, in one way among others, by saying 
that in each mon^h she revolvee about tbe earth nearly m cue plane, turning 
always the same (ace to the earth. But a body ri^dly fastened to a rigid 
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redius wliich revolved about llie eaxtb nearlj m ona plane, would during 
that revolution turn always the same plane to the earth. Now, would such 
a body be described aa revolving upon its alls during such a revolution? 
By [DHI17 persons it would not be bo described. But the moon ia described 
bj astronomers aa revolving about her axis in the course of every month. 
What are the reasons for such a description ? The reasons are briefly these : 
— 1. The moon is not taatened lo tbe earth rigidly, nor festened at alL 9. 
The moon being tbus detached, the reTorence of the moon to the earth as a 
centre of revolution is arbitrary. 3. The other celestial bodies which revolve 
about centres also revolve about their axes, and the rule re^iarding them 
aa not revolving about their axes when they turn always the some &ce to the 
centre, would produce coufuaiou : it would, for instance, compel me to say 
that the earth revolves upon her axis 365} times in a year, whereas with 
regard to the fixed stars she revolves S6Bi times. Also, when a body 
revolves about a centre tumiog always the same laoe to the centre, then is 
mechanical force required to make it so turn ; but no mechanical force is 
required to make it remain parallel to itaeif whPe it revolves round a centre, 
1. The mocn ia not lasteued to the earth rigidly, as the ancients supposed 
when they invented the crystalline spheres as Ibe mechanism by which the 
Heavenly bodies revolve, Mid by which they are eonuected with one another; 
and aa the body represeuliog the moon is fastened to the body repreaenting 
the earth in machines made by man. The moon in nature is entirely detached 
from the sun, and the &ct of her taming the same Tace to the earth does not 
at all form the machinery of her monthly revolution. Hence it is ascribed to 
a separate motion, her monthly revolution on her axis. 3. The reference of 
the moon to the earth ia arbitrary. The moon revolves about the earth, but 
she revolves about the sun also. She revolves al>out the aun mmv than about 
tlie earth ; for when she is between the sun and the earth, her tkce is concave 
to the sun and convex to the earth's orbit. There are, in some respects, 
trtronger leasoos for regarding her as bst«ned to the sun than as &stened to 
tlie earth. Bat in truth she is not listened at all ; and the simplest way is to 
regard her as quite detached, and to consider her motion by which she turns 
her face i^eient ways as quite sepaiate Oxan the motion by which she 
revolves about any centre. 3. The other celestial bodies also revolve about 
their axes, and especially the earth. All persons agree in thus expressing the 
&ct in the case of the earth; and as tliere are 36S days in the year, tlie 
earth revolves 365 times on her axis with reference to the aun. By doing 
Uua she revolves 36S times :hi her axis with reference to the fixed stars. 

ON THE DISCOVERT, CONSTRDCnON, AND EXPLANATION OP THE 
GTKOSCOPE. 
Daring the past year no Uttle discussion haa been occasioned by the re-ap- 
pearance befbre the pubho of an old but beautiful mechanical toy, to which 
the name OyroBcope has been generally applied. Asthepriuciplesinvolvedin 
the motions of this arraogemeDt have been the theme of much discussioi^ we 
present the ibllowing articles aa contuning the essence of all that has been 
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pablished of value on Oie subject We would also saj', that the mechanical 
arrangeineiit referred to ia not of recent ori^o, but baa been known for manj 
feara. Thoae interested in tbe subject would do well to examine the artides 
published in the Annual irf SoL Dia. for 1866, pp. 179-186. 

The Ebllowii^ is an abBtntct of a p^>er recently read before the American 
Academy, by RxiE Levering: — 

" Since the time of Foucault's celebrated experiment for illuslrating' tbe 
rotation Of the earth bj tiie stability of the phwe of osdllatiop, increased 
attention bas been given to the law of inertia aa determining the Btabilily of 
plants of molitin. Tlie planes of rolaiiim conform to this general rule of sta- 
bility. Astronomy fbmishee the only examples of perfect free rotaUng 
bodies; and astronomy, here, as elsewhere, must be invoked, whenever it ia 
required to give an exact experimental illiistTation of tbe flindamental lawa 
of mechanics. Ardfidal experiments realize but imperfectly this perfect 
fi'eedom of tbe Bpinniog earth and other planets. Beddes the top and the 
denitim-iao-aiicts, in which 'philosophy in sport' has been made 'science in 
earnest^' there are Bohnenbei^r's less Ikmiliar apparatus, first described in 
1817,* and Johnston's Solaseope.j Tbe neceesity has recently been shown 
of adding to the descripUoD of the former the new conditi/m of placing the 
axis of the apparatus parallel to the earth's axis hi avoid the disturbance of 
tbe earth's rotation, and the new appUcalioB of the instrument, when other- 
wise placed, to detecting this rotation-l: 

"In 1868, Pliicker published an account of Feesel's apparatus for experi- 
ments on Qie laws of rotation;g and, in 18B4, Magnus presented to thepubho 
an account of his FolyhT^, also designed for similar iUuBtrations.| 

" Pliicker preludes Ms deecription of the Fessel machine with some remarirs 
on Poisson'a mathematical investigations on the subject of rotadonB,T 
and alindes to Poinset's succeesful attempt to jankB the motions generally 
Mdden under the veil of mathematical analyms more sensible to the imagi- 
nation and the eje.** Pranset thinks that, if many new truths are contained 
in analysis, they are biuftd in it for all but a few giited mmds. 'Thus our 
true method is but this liappy mixture of analysis and synthesis, where cal- 
culation is employed only as an instrument, a precious instnunent, and neces- 
sary without doubt, because it assures and lacdlitales our progress ; bnt which 
has of itself no peculiar virtue ; which does not direct the mind, but which 
the mind must direct like any other instrument.' 

" The ori^ of Fessel's machine was as follows : About 1861 this skilM 
artist of Cologne, who a few years beibre had distinguished himself by his beau- 
tiful Watie-maiJiine, particularly adapted for illustrating the mechanical laws of 
Ught, was examining the wheel of a model steam en^e, and observed Hiat, 
while tolling it on his hand, the horizontal axis did not require to be supported 
at both ends, while there was a tendency in the axis to move in a holizont^ 
plane. Fessel's practicsl skiU, aided by tbe suggestions of the eminent phyai- 
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dst FlQcker, resulted in the conatructioD of ilie apparatn^ which during the 
past jeat has excited much attention and diacovery, being regarded by manj' 
OS an enlirel/ new and inexplicable contrivance. 

" TJpOD a heaTj base, stands a hollow brssa column, Bnpporting a steel pin, 
terminating at the end in a point At right angles to this pia are fastened 
metallic arms. On one of these arms, and at the distance of two inches from 
the pin, is &Etened a vertical ring. Inside of this ring is placed a metathc disc, 
loaded at the edge, and which tums, indepeodentlj of the ring, upon an axis. 
The motion is communicated by a thread wound upon the asis of the disc; 
The metalhc arms contain a hinge, working on a horizontal point, which allows 
the ring containing the diao to move m its own plane. This motion can, how- 
ever, be prevented by a revolving ehde underneath. In some eiperimenta the 
slide is placed so as to prevent l^e motion on the hinge, and the anna are 
balanced upon a Bled and pointed rod which is pushed into the brass column. 
For this purpose there is a little cap and a counterpoise which ahdea on the 
opposite arm to balance the disc The top has leas friction than Bohsenber- 
ger'a or Fessel's apparatus. Also in Vessel's machine the disturbing force ia 
the whole weight of the disc and ring, and not, as in Bohnenberger's machine, 
simply an access of weight on one side of the rotatit^ body. Hence the pre- 
ceasu>n is more rapid in the first than in the last 

"If the disc is not rotating, it naturally drops down upon the hinge from its 
own weight 

" But when the disc is made to rotate rapidly by means of the thread, and 
then left ftee, it seems indifferent to gravi^, and, instead of dropping, it b^ina 
to revolve about the vertical axis. So that the axis of the disc acquires a mo- 
tion similar to the iVueuion cf the I^inoxa in Astronomy. The motion at 
revolution ia oppoate ia direction to the rotation of the disc When one of 
these motions is the greatest, the other is the least If the motion of revolu- 
tion is increased artificially, the disc appears lighter, Ifthismotiouisretarded, 
the dlso appears heavier. Reciprocally, if the gravity of the diac ia artificially 
increased, the motion of revolution is greater. If the gravity of the diac is 
artificially diminished, the motion of revolution is less. This variation in the 
gravity of the diac la easily elTected upon an uon diac by means of a magnet 
If the action of gravity is prevented by the slide which oonfloee the hing«v there 
is no motion round the horizontal axis. 

"The following popular explanation is given of these peculiarities of mo- 
tion.* Place the disc in a vertical plane and make it rotate. Tbe tangential 
motion of each particle has a horizontal and vertical component. As soon as 
tbe disc be^ns from its weight to incline from its or^piml vertical position, 
the horizontal components still remain parallel to the new position, but 
the vertical components do not If the upri^t edge of the disc nearest 
to the eye is ascending, l^is edge is pushed to the left and the oppoaila 
edge to the right These two Ibrces, resulting out of the deviation of the ori- 
ginal vertical components from parallehsni with the disc, act as through a bent 
lever to turn the whole disc round a vertical axis in a direction opposite to its 
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rotation. Tbis can be shown experimentallj hy pressing with the fingers upon 
these two parts of the e^. As soon as tlje motion round the vertical axia 
begins, the horizuntal cumponenCs of the original rotation no longer relain 
their paraUeliam with the disc But the tendency to preserve tliia paraJielism, 
in other words, the tendency of the disc to preserve anehanged its plane of 
rotation, senerates forces wtiich act on the top of the wheel to tbe left and on 
the bottom of the wheel to the right These forces, acting bj leverage, tend to 
lift tbe wheel, as may be seen b; pressing in tbe same wa; with the fingers. 
When tHction is excluded, tliis upliiUog force is an exact balance of gravi^, 
and tbe wheel neither rises nor falls. 

"The results of these experiments are remarltablB, as showing how differ- 
ently gravity acta upon a body at rest and upon the same body in motion. 
When it acts upon a body at rest, it tends to give it a motion round a hori- 
EOntal axis, bnt not aljout a verUoal axis. When a body is rotating m a ver- 
tical plane, gravity tends to give it no descending motion round a horizontal 
axis, but simply to turn it upon a vertical line. This apparent mectianical 
paradox is beautiMly illustrated in the Precesaion of the Equinoxes. The dis- 
torbii^ inflneace of the soit and mooo, which represent tbe gravi^ to ba con- 
sidered in this astronomical example, would make tho equator drop down into 
coincidence with the ecliptic, if the earth were not epinning on iti axia, and 
would molce the preees^n an unknown phenomenon. But the same forces, 
acting vpOQ the rotatiiSg earth, move the line of equinoxes backward, 
and leave tbe obliquity esaentiaJly unchanged. It follows, from the experi- 
mental illDStratioii, as well asfromtlie mathematical theory, tbat^ if thedisturb- 
iDg farces were greater, the precession would be greater ; and if the earth's rota- 
tion were diminished, catena paribua, the precession would be increased. 

3. Tbe Folyirop of Magnus cousisla of two rotating vertical discs, arranged 
upon an axle as the two wheels of a carriage. These discs can be set in motion 
by cords wound upon the hub of each disc, the H^e ends of the cords tieing 
attached to the same handle. The axle wliich carries the disca is movable at 
ita centre aroand a vertical and also a horizontal axis, but either of lbess.mi>- 
tions can be prevented at pleasure. If both discs are made to rotaU in the 
tame direction, or if only one disc rotates, it is not easy to turn the whole appa- 
ratus on its horizontal axis. But if the machine is prevented from moving 
round a vertical axis, there is no difficulty in disturbing it around its horizon- 
tal axis. 

"Thus it appeals in tiiia experiment, as well as in those made with the 
Bohnenberger aod Fesael machines, that a force acting upon a free body is 
prevented from produdng motion wj ito ovm direction by the conical motion 
which exists around a rectasgularaxis. The same experiments can be mads 
with the Bohnenberger apparatus, by holding or releaamg the middle rir^. In 
mechanics, abody has lost its stability of rotation when it has lost its freedom; 
and tbe moat complete stability is consistent with perf^ freedom. Astro- 
nomy hangs up tor ever in the ^ a splendid illustralion of this principle. It 
cannot be ttiat a less noble law previulB in the kingdom of mind than in that of 
matter. When the two discs are made to rotate in oppoato directions with the 
•am« Telocitj, there is no stability, even when the apparaliM is most ttee. Fo' 
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(he tendency of the two rotaUcma when combined with a foreign cVaturbanoe 
being to produce equid and oppo^te conical motione, Uia reatilt :'b the same 
want of stabihty aaifthere waano conical motion in either directton." 

ProceedtTigs of the American Academy. — Iq a paper read before Uie American 
Associa^on Meeting, at Albany, b; ProE W. S. Kogers, on the above subject, 
the foUowing passage occurB; 

"It always affords a sort of intellectual aurpriaa to perceive Ibr the first time 
the application of some simple and tamiUar mechanical principle to the grand 
phenoEaena of aatrouomj ; h> see that it is but one and the same sot of laws 
which govern the motions of matter on earth and in the most distant regions 
of the heavens ; to perceive a celestial phenomenon, vast in its relations both 
to time and space^ and complex in its conditions, identified as to Its mechani- 
cal cause, ^tb tbe TOtary movement of a little apparatua on (be table before 

A writer in tbe New York liUmm also discusses tbe prindples involved 
in the Gytoecope as follows : — 

" There seems to be an inverse relation between the two motiona As the 
spinning motion (corresponding to the diurnal motion of a planet around its 
own aiis) gradually dies away, the tiaTelling motion (coiresponding (o the 
annual revelation around the sun) increases in velocity; bat at first, when 
wliirling at a very rapid rate, tbe mass trayels around tbe support only about 
once in t«ii OT fiiteen seconds — too slowly for the 'centrifu^ fbrce' due to 
that (the annual) motion to be of any practical we^L The cenbiii^;al force 
of the particles, dne to tbeii- very rapid motion around the axis or sh^ of the 
wheel, is of course immensely great, but as it acts equally in all directions, up, 
down, and laterally, it is difficult to see bj vihut authority the weight is 
diminished in the least thereby ; and the evident absence of any very deep- 
Wd humbug in a toy which any one may purchase for a dollar or two and 
operate Ibr himself bas seriously excited the curiosity of thousands of eaniest 
practical men, and some space has been devoted to it in edentifiiC and tech- 
nical journals, wjtbout seeming to touch tbe root of the phenomenon. It baa 
been suggested by some that the intense rapid revolution might act on the 
air in some way to resist the attraction of tbe earth ; or again, that sufficient 
electricity might be ovolved to ud in this effect ; while some have such weak 
and confbsed ideas on all subjects that the simple words ' central forces' or 
'planetary motion' are considered very satisfactory and flill explanations. 

"Itwillbeibnndon trial that the experiment will succeed equally well in a 
vacuum, and what is still more interesting, if possible, the absolute weight of 
the irbolo ia not affected in the least by the anomalous condition described. 
TThatever tbe portion of the axis, as it bums gaily around with one end rest- 
ing on nothing, the other ertrenutyvrill be tbund alwaya to pull on the string 
or to press on the stand with precisely the weight due to the whole. Thia 
removes all apprehensions that nature's laws are about to collapse or decay, 
and serves (o take us a step nearer to an explanation of the secret. 

"Every particla in a whirling mass tends to pull from the centre with con- 
■iderable force. This, which is termed the centrifugal force of the particles, 
althoi^ it does not contribute one iota to dimhiish its weight lends very 
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powerfbDy to prevent ita chiinge of plMie. A wheel so situated does not 
'lie round loOBe,' but evsiy portion of ila rim is vary strongly pulled directly 
from the centre, the effect of all which is to bold it vary stiffly. The ' inertia,' 
which tends to prevent the obacge <^ pomtion of any mass, ia increased ten, 
or pertiapa one hundred loli when the mass ia aet in violent lotatiou. The 
wreath in the play of 'Graces' is sent whirling in its flight, to diminish ttie 
(fiances of its turning itself into an edgewise pomtion ; buI the obstinacy with 
which a mass holds its relative position when very rapidly rotated, is availed 
of in the rifle to keep the conical ball point fbr^oet The Uini£ ball is in 
form like a hay stack or sugar loa^ and the rifle is grooved so as to twist or 
Bi^evr the ball around at the rate of one complete rerolation in every three 
or four feet of its path. In pitching quoita or panniea the some principle Is to 
a certain extent availed oC; to stoody the projecrila in ita &1e^ throi^ the 
ur ; freely suspended within rii^ Uke a mariner's compass, a whirling mass 
will exhibit a strong desire to revolve constantly in the same plane, and thos 
to keep ila axis alwaj^ in the same portion. I^ bowever, anch a maas be 
forcibly acted on by some exterior agency, and compelled to diange its plane, 
as iC for example, one extremity of the axis be polled to one tide, the mass 
does not tend either to remain quietly where it is left, nor to reeninie its first 
position, but leq>s suddenly Mwanis a new portion at right angles to botb 
these. The immediate cause of Uiis unexpected result is wmewhat difficult cf 
papular explanation, but the Ctct exists, and fi«m it directly results all the 
peculiarities in the toy tmder notice. 

"The efibrt of tiie unsupported end of the shaft to &31 to the earth induces 
a horizontal twisting of the axial line, whidi, as one end ia oonflned by the 
support, results in a revolution of the whole mast vound that point As the 
tendency to fall is coutjuoous, so the tendeni? to revolve is of the same con- 
stant character, and this revolution, by continually changing the plane in a 
horizontal direction, generate another twisting eStn^ tending to elevate one 
end and depresa the other. Itdianccs that the end depressed by this force is 
the supported one, while the other is ooireapondingly lightlied, and so long 
aa the motiim ia cufBciently rapid to make this twisting force equal to the 
whole weight to be supported, it will soalsin itaelf apparently on nothing, to 
the great delight of javeniles, and the profound amazement of gntv^thinken. 
The slow travelling motion of the whole around its support is vitally essential 
to its operation, and it immediately displays ita t^dinaiy w^ght at both extre- 
mities whenever this revolution is stopped. This motic«i is, in short, the effect 
of ila toodeucy toM,and the causeof its tendency to dimb upon itssupporti 
so that the motions and tbrcee described mutually cause and sostaio eadi 
other, and preserve of themselves th^ proper relations and intenraties. 

"The same principles we, to some degree, called into action in the spimung 
of a top, although the result is less remarkable and more femiliar. The top 
gdns ita steady equiliijriua by changing its base in l^|Tni^^w^^l^ng ^rcles, but 
is meanwhile preserved &om &]ling imme^ately over by the Bgaaj first 
alloded to, i.e. the great force with which it resists any duinge oC plane. 
II the foot of a top accidentally drops into a dej^ea^on which retains i^ the 
man does not fall, but gyrates rapidly around at an mclmation whidi dim]- 
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niahea until it rettiua a perpendicular poeiUon. Whan thus constnuned, tbe 
at^on of the top aomewhst resembles the toj under notice, except in ita dis- 
podtion grsdoallj to right itself which proceeds from Its being alreodj in a 
portion neal^j peipendicular. It irill be fimnd on carefully experisienting 
^th the new toy, that it suBtaina itself quietljr only wlien started at or near 
a level portion. K inclined upwards it acta like a tc^ and lights itself veiy 
gradually ap until in Bome cases it loses its hold on the support, and Ming 
upon the table, conunencea a series of ctrcmugyratiotH far more Tigoioua than 
is consistent with drawing-room etiquette." 

PBBUANEMT BEPSODVCaOS OF ** IIIEWTOir'a BJSGB." 
H. Carrtre baa shown to the Pnodi Academy that Kewton'a rings maybe 
' rqtrodoced by leltii^ &11 on water a drop <^ a iolittjofi of bitumen of Jodea, 
wiUi benzom and naphtha. It i« k oorioos (^itioal experiment, a&d the more 
m, as the film may be taken off tbesar&oeof the water on asbeet ofpt^er, 
and kept, when d^, for permaoaBt dbeervatton. 
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Vho above is the name given to an 
IcgeiiiouB contrivance by its invented. 
Hi. L Poito, a retired officer of tiie 
Piedmontese militai7 ei^^ueers. We 
condense the Mowing description from 
the Paris ISuslratitm: — 

The improvement condsta in so ar- 
ranging a series of priismatio lenses tliat 
tie hu^r portion of the spy-glaaa may 
be placed in a vertical case; as, for 
example^ in the head of a cane. Gon- 
venienoe in holdmg, tiavellii^, and 
economy of space is thus secured, while 
file power of the apy-glaaa 'm, in some 
raepects, improved. 

A short instrument, like that shown 
in flg. S, when held in tiie band, is lees 
liable to oscillation, and enables the 
obBerrer to point it coirectly and steady, 
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r the distance to a given point, whenever the absolate size of the 
body observed is known, and vice vtrid ; it ia also very convenient for trana- 
p(»1ation, maldne a pocket inatmment witboat the usual sliding tubes, 
which prevent a oorrect centring of the lenaee. 

This spy-glass conaiBtB of an objective rectangular prism, flg. 1, ground in 
the shape of a lens on one of its catheti, and throwii^ back below, by 
reflection on its hypotbenuse, the horizontal rays from the exterior body 
obaerved. These isys meet a second rectangular prism, where, by the laat 
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KSection, the7 ars thrown on the oonlar or anterior cathetm; also sh^sd 
like a, lens. The distance between the objectiTe glass and the 670 is cons»- 
quentJj but the thickness of a prism (hardly two incbeeX the r^ length of 
the apparatus becomes vertical, is hidden iiudde tbe handle, which aflbrda tba 
observer a means to hold it in a steady poHition. The arrows indicate tlie 
direction m which the raja of light are reflected. The exterior shape, Bg. S, 
is very bandj, not liable to get ont of order, and the whole ia quite portable 
and the iostrument very powerliiL A is the eyeglass. B thumb screw fix 
regulating the focus. The greatest difficulty the inventor had to coatoid 
against was to obtain perfect achromatism ; in this, we are told, he las 
fortunately succeeded perfectly; his iDstrumenla are aa fiee &om o^ored 
spectra and aberration as the most perfect spy-glasaes constructed in the 
ordinary manner. A small micrometer is also adapted for t^e purpose of 



CURIOUS USK OP THE MICBOSCOPE. 

Bscently, on one of the Prussian nulroads, a barrel which should have edit' 
telned silver coin, was found, on arrival at its deetiaatloD, to have been 
emptied of its precious contents, and refllled with sand. On ProfeBBor Ehren- 
berg, of Berlin, being consulted On the subject, he sent for samples of saad 
from all the stations along the different lines of railway that the spede had 
paused, and by means of Ids' microscope, ideutilled the station from which tba 
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Interpolated sand must have beeo taken. The statioa once Szed upon, it 
was not diBlciilt to bit upon tlie culprit in the small number of employees on 
duty there, ' 

INVESMGATIONS KKLATIVE TO THE STEREOSCOPE. 

Moiiim in Stereoscopic Portraits. — M. Lugeol, in making tbe stereoscopic 
portrait of one of his friends, had the idea of taking the two images or proofi 
□ne alter the other, and miikiiig his fhend each time look upon a different 
object. Thus, during the first sitting, be looked at the glass of the camera 
obscura, and during the second to tbe right at an object fixed nearij at an 
angle of 45 deg. These two images being placed in tbe stereoscope, let the 
observer stand opposite a window, and, without ceasing to look at the por- 
trait, turn lumsalf to the left or right, he will see the eyes of tbe portrait follow 
him as if they nere animated. More than this tias been effected by an adap- 
tation of Sir David Brewster's natural mapo toy, whose %uree drawn on a 
circle are moved quickly round, bo that three or four of them catch our eye at 
a particular angle, at ahnost the same instant^ or rather at imperceptible 
intervata, the effect of motion is given to the limbs of the stereoscopic portrait 

On various Phenomena of Sefractum through Semi-Leaia producing 41"- 
■maiiea ia the IBiaion of Slereoicopic Imagea. — A paper was presented at tbe 
last meeting of tbe British Association by Mr. Claudet, Oie well known pho- 
tographist, havmg (br its object to explain the cause of the iUuMou of cur- 
vature given to pictures representing Qat surfaces, when they are ex- 
amined in tbe roft'acttag or semi-lenticular stereoscope. The author showed 
that all vertical lines seen thivi^h prisma or semi-lenses aro bent, present- 
ing their concave side to tbe thin edge of the prism, and as the two photo- 
graphic pictures are bent in the same manner, tbe inevitable result of their 
coalescence in the stereoscope is a concave surface. The only means to 
avoid this defect is to employ the oentre of the lenaea to esamine the two 
pictures ; but as the centre does not retract lateraLy the two images, their 
coinddence cannot talce place without placing the optical axis in such a posi- 
tion that they are nearly parallel, as if wa were looking at the moon, or a 
very &r object This is an operation not very easy at the Qrst attempl, but 
which a little practice will teach us to perform. Persons capable of using 
such a stereoscope will see Uie pictures more perfect, and all objects in their 
Datural shape. Mr. Glaudct presented to the meeting a stereoscope made on 
this principle, and many of the members present could see perfectly well with 
it. The author ezpl^ned tbe cause of a defect which is very often noticed in 
examtaing stereoscopic pictures, viz. that the subject seems in some cases to 
oome out of the openings of the mountings, and in some others to recede from 
behind— this last effect bemg more favorable and more artistic. Mr. Claudet 
recommended photographers when mounting their pictures to take care that 
tbe openings should have Uieir correspondent vertical sides less distant than 
any two correspondeBt points of the first plane of the pictures, which could 
be easily done by means of a pair of compasses, measuring those respective 
distances. Mr. Claudet illustrated the phenomenon of vertical lines, by bent 
prifl ns forming by coalescence concave surfaces. He stated tliat if holding in 
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each liond one priem, tbe two priaois bavii^Uieirtiun edgee towards each olber, 
we look at the window from the opposite end of the room, we see first two 
windowB with their vertical lines bent in contraiy directionB ; hut by inclining 
gradiaaUy the opticBl axes, we can converge them until Uie two im^;es eoa- 
leaoe, and we aee onlj one window: as aoon as they coindde the latetsl 
curvature of the vertical lines ceases, and thej ore bent projectively from back 
to front : we have then the illuaon of a window coDCave lowaniB the room, 
Buch as it would appear reflected by a concave mirror. 



ON THE TKANSUISSION OP THE ACITVB KATS OF LIGHT I 

THE KTE, AMD THBUE RELATION TO TEIE YELLOW SPOT OF THB 

KBTINA. 

The Mowing is an abstract of a paper, communicated to Ihe Btoibui^h 
PhUosophioal Journal, on the above subject, by Dr. WilBon. Hartmann, as 
long ago as 1B49, atated, that tlie eye arrests Uie chemical radiations which 
accompany the more refran^ble raja of light Dr. Wilson not being wholly 
satisfied with this statement, determined to re-«zamine the whole subject, 
and to test conclosively the question, whether the eye can transmit the 
diemical rays of l^ht An ox eye was prepared by cutSng away the 
Bderotic coat, until the choroid came into view ; a circular apertora of one- 
^hth of an inch in diameter was then made through Ihe membranea and 
the retina, which laid bare the vitreous humor at a pomt opposite to that 
where the light enlera. The eye was then supported hi the brass monnfeiga 
of a photographic lens, resting at the posterior end on a ring of cork, which 
fitted tightly into the tube, and retained in front by a diaphragm, so as to 
permit the cornea to protrude. From Uie amusement of the fittings no 
light, except that which passed through the eye, could enter through the 
camera. A coUodion glass plate being placed in the box and the camera 
bemg properly directed, an image was developed after an exposore of fifteen 
seconds. Other experiments subsequontly made under a variety of condi- 
tions, such as would seem to obviate every objection, give mmilar results ; 
and from these it appears tertab, that the chemical or active rays of light are 
not arrested in their passage across the chamber of the eye. 

An important question to be next considered is, what change do the 
actmic rays undei^ when they fall upon that parUculaf portion of the 
human retina which anatomists distinguish as the " yellow spot" This 
" spot," almost peculiar t« man, presents a diameter of ^ of an inch, and 
occupies the bottom of the eye, in the exact axis of its transparent humors. 
It is more transparent than the rest of the retina, and has long been recog- 
nised as the seat of the most perfect vision in the eye of man. Now Qiis 
colored medium of the eye must produce a certain affect on the light which 
reaches it, and on the actinio rays which traverse it. Fro£ Good^ baa 
shown, that it is not merely the case that light traverses the retma to the 
choroid, and is then refiected so as to return through the retina, but it ia only 
the rays thus returned which produce a luminous sensation. The light, 
therefore, which traverses the yellow spot, and is then reflected forwards 
on the choroidal extremities of the optically sensific constituents of the 
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retina, must be deprived, to a greater or less extent, of its aotjnie rays (by 
paaaing through the yellow spot) before it detennineB a luminous aeosation, 
tuQeas the portion of the retina under consideration differs bom all other trant- 
parent media known to ub, in not arreatiog the dieioical rays. If it be not in 
this reapect eiceptionable, then the theoiy of perfect human vision may be 
dmpMed by the eTclusIou from con^deration of the actinic raya ; and one 
nee of the yellow Epot, ibr which it haa hitherto bafSed physiologists to Und a 
ose, may be to extinguish these radiaUons. It may be further remarlied, in 
reference to the absorption of the actinic raya by the yellow spot, that the 
views of those who bare deacribed visual impressions on the retina as phe- 
nomena of the same kind as photographic impressions on chemically prepared 
Buriacea must fell to the ground, if the actinic raya of light are stopped before 
reacliiug the optdcally setisiGc constituents of the retina. The similar opinion, 
dso, that " spectral vision" and other abnormal peculiarities of sight, are 
phenomena of the same kind as the development (aa it is technically called) 
of latent photographic images, must, for the reason mentioned, be abandoned. 
It will still of coarse be competent to compare normal and abnormtd viaion 
with photographic effecta, aa phenomena displayii^ analogy, though not 
afBnity. 

One other relation of the retina to light may be rofored ta If only theee 
raya which are reflected from the choroid produce by their impact on the 
retina the objective perception of %bt, and if the depth of tint of the yellow 
spot be con^derable and its color at once homogeneous, (hen perfect vision 
must be exercised I^ yeUow, and not by white light. Sut if this be the case 
we should be unconscioua of red and blue when seeing beat, or at least 
Bbould receive fhim them an impression very different ih>m Uiat which they 
occasion when they affect the general surface of the retina. 

NEW FOBU OF TELESCOPE. 

At the American Assodatioa Ibr the Promotion of Sdence, Ur. Alvan 
Oarke, of Cambridge, gave a description of a new instrument of his own 
invention, ftv measuring the diatance apari: of aCars too distant to be brought 
into th6 field of view of a telescope. Within a year ttom the first thought 
of the instrument entering his mind, he had built a telescope of «z inches 
aperture, and 103 inches fbcal length, mounted it eqnatorially, governing its 
motion by Eond'a spring-governor clock, provided the two eye-pieces^ and as 
a substitute for a filar-micrometer, arranged a mode of using pieces of glass 
ruled with a ruling machine. Erperimenta have demonstrated Uie feasibility 
of using the two eye-pieces in this way, and of obtaining by them very 
accurate measures of the distances of stai^ which are fk)m three to one 
hundred minutes of space apart. The success of the inatrumeot waa, how- 
ever, greatiy due to the spring-governor which keeps each star upon the wire 
accurately bisected. 

Professor Pierce said there were two other things besides the double eye- 
piece in this instrument, to which attention should be directed. The eye- 
luece must be tasted by experiments, but the new mounting of the telescope, 
ft modification of the Munich, waa exceedingly li'.'fliitiftil, more ao than even 
9* 
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tbe Municii, and vastly superior in convenience and value. The epring- 
govemor also was put into tlie best condition tor good action there, the 
heavy mass of the telescope acting diractiy as a balance wheel, and oontrol- 
ling all irregularly of movement In short, the instrument satisfied all 
reasonable requiremenia for equatorial mountiDg. 



At the German Association fbr the Promotion of Sdetice, Dr. Grajlich 
eshibited Professor Kobell's Stauroacope, for the inveBtigation of the optical 
properties of mineral Bubstances. The principle of this very ample apparatus 
ccnaisCs in the diaappearance of the dark cross shown by plates of calcareous spar, 
when placed between two tourmalines set across, by the interpoEiUon of any 
ciystallized substance whose principal section of elastici^ is not coinindent 
with the polarizing planes of tourmaline. By taming the interposed plate of 
crystallized Bubst^ioe, a position of it is found iu which the principal sectJons 
of elasticity coincide with the polariung planes of the apparatus, and this 
ooincidence is manifested by the reappearance of the dark moss. 

GEOLOGICAL SPECIMEBS FOB MICEOaCOPIC PURPOSES. 
At tlie recent meeting of tho German Association for the Promotion of 
Science, Professor Q. Eose exhibited Dr, Oschalz's collection of lamcllse of 
minerals and rocks, reduced to a degree of thinness sufficient to render them 
transparent, and fit for microscopic investigation. This mode of investigation 
has led to the observation of many interesting facts respecting the crystaUine 
structure of simple minerals, and the real constitution of composite eub- 
stancea, such as basalt, solenile, porphyry, kc. These plates, overlaid with 
Canada balsam, are placed between two pieces of glass, so as to be easily 
brought nndei the microscope. The price of the set of seventy-three plates 
il thirty-five thaleis (about 61 Ss,). 



ON THE perua:nence of I 

The Committee of the English Photographic Artists, appointed to conader 
tlie question of the &ding of photographic pictures on p^«r, have submitted 
a, first report as follows ; — 

The committee have unquestionable evidence of the existence of photo- 
graphs which have remained unaltered for more than 10 years, prepared by 
salting plain paper with a chloride, afterwards making it sensitive vrith either 
nitrate or ammonio-nitrate of silver, filing with a Ireshly made solution of 
hyposulphite of soda, and washing with water ; also of positives produced by 
Mr. Talbot's negative process. 

They have not been able to obtiun evidence of photographs having been 
prepared at ell upon albnmenized paper, <« colored with a salt of gold, or 
fixed with "old hypo," so long as ten years. They have, however, ample 
evidence of the existence of unaltered photographs so prepared five, six, and 
■even years ago. 

They have not found that any method of printing which has been commonly 
foDowed, vrili necessarily produce fading pictures, if certain procnutions be 
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adopted, nor bavo thej eTideace that tmj method whicb hu been adopted, 
will not produce &dmg pictnrea unless such precautionn are taken. 

Gmiset of Fading. — The most common cauae of Ming has beeQ the presence 
• of bTposulphite of soda, left in the paper from Imperfect wasfamg after 

The committee Ihiiik it r^ht to state, that they have been unable to And 
any test to be relied upon, which can be used to detect a minute portion 
of hyposulphite of soda, in the presence of tbe other substances which are 
obtained by boiling photographs in distilled water and evaporaWng to dry- 
ness ; yet they have no doubt of Qie truth of the above statement, from the 
history given of the mode of washing adopted. 

The continued action of sulphureted hydrogen and ^ter wUl rapidly 
destroy every kind of phott^rqih ; and as there are traces of this gas at all 
times present in the atmosphere, and ocoadonally in a London adnosphere 
very evident txace^ it appears reasonable to suppose that what is effected 
r^idly in the laboratory with a strong solution of the gas, will take place 
also slowly but surely in the presence of moisture, by the action of the very 
minute portion in the atmosphere. 

The committee find that there is no known method of produiMng pictures 
which will remain unaltered under the continued action of moisture and the 
atmosphere of London. 

They find that picturee may be exposed to dry sulphureted hydrogen gas 
for some time with comparatively Uttle alteration, and that pictures in the 
coloration of which g<Jd has been used, are acted upon by the gas, whether 
diy or in solution, lees rapidly than any others. 

They also find that some pictures which have remained unaltered for yeara^ 
kept in dry places, have rapidly laded when exposed to a moist atmosphere. 
Hence it appears that the most ordinary cause of Giding may be traced to Uie 
presence of sulphur, the source of which may be intrinsic from hyposulphite 
left in the print, or extrinsic ftom the atmosphere, and in either case the 
action is much more rapid in the presence of moisture. 

Mode of Moiaiting Fhotographa. — The committee find that, taking equal 
weights, dried at a temperature of 212°, of the three substances oiost ftequenUy 
used, vii. gelatine, gun, and paste, Uie latter attracts nearly twice as much 
moisture as either of the former, and as in practice a much smaller weight of 
gelatine is used than of gum, gelatine appears to be the best medium of these 
three ; and the committee have evidence of fading having in some cases been 
produced by the use of paste. 

In illustration of some of the drcumstances alluded to above, the committee 
think it well to mention some instaiicea of prints at present in their posses- 
sion :— Out of several prepared together in 1844, three only were unaltered, 
and these were varnished soon after tlieir preparation, with copal varnish. 
Half of another print of the same date was varnished, and the other half 
left ; the unvarnished half has &ded, the varnished part remains unaltered. 
Three pictures wore prepared in 1846, all at the some time, with the same 
treatment ; when finished, one was kept unmounted, the other two vrero 
mounted with flour paste at the same time, one of these latter having been 
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first coated with Canada bidatua ; at present the munounted one and the one 
protected hj the balsam are unchained, whereaa the other has Ikded. 

A picture prepared in IS46 was so exposed th^ the lower part oC it became . 
wet bj ran ; at present the part so wetted bos faded, while the rest of it 
retnaJDS unaltered. Several pictures were prepared and mounted about ten 
years ago, and kept in a dry Toom for about three years without aoj chai^^ 
after which tbey were placed m a very damp situation, and then &ded 
decidedly in a few mont^ 

nrPKOTEMKNTa IN PHOTOGKAPHT. 

IbitJig Photogrc^ic Images tmda- Waler. — Mr. Penny, of England, pub- 
lishes in the Journal of the Sccie^ of Arts, the following account of his expe- 
rimental researches in taking photographic ioiages under the sur&ce of 

A box, made as nearly wate^tigllt as postible, is prepared large enough to 
enclose the camera. This boi is fitted, in part, with a piece of plate ^aae; 
and on the outside is a wooden shutter, heavily leaded, and which is raised 
by a string attached to it and communicatmg with a boat 

On eacb side of the box is an iron band, terminating in a screw, and pro- 
jectJng beyond the back, which is loose, and fitted with an iron bar, tmviiig 
a hole at each end, through which tbe screws of the band pass, and thus the 
back is screwed down tight against the body of the camera by means of a 
nut ; the inner surface of the back is padded, so as to make the cam^a boz; 
B3 far as possilde, water-tight, when the back is scrawed into its place. 

The box is fixed to an iron tripod, and a band, with on eye ou its upper 
mai^in, is passed round both camera, box, and stand ; to this eye is attadied 
tie rope that lowers the camera to the sea bottom, and by which it is raised. 
This is tbe whole of the apparatus employed. 

The first thing to be accomplished is to focus the comera, wiiich process is 
thus described bj Mr. Penny: — 

"The camera is placed in the box on the shore, and a view is fbcuased, 
taking as the foreground an object at ten yards' distance. T'his I did with the 
view now sent, but I fear it ia too inuoh. I thee fix the stand by means of a 
triangular wooden frame forced up between the legs of the tripod stand, and 
which is prevented finm slipping down by bang attached to the top of Qio 
tripod by a line ; this lieeps the camera frame the exact distance from the 
ground that it was when (bcussed on land, and the camera being focussed for 
the same distance, it stands to reason that, provided the optical and chemical 
properties are tlie same, we shall obtain a ^milorly good picture. ~ 

" The next thing to be done ia to prepare the plate and inclose it The plate 
is prepared with collodion, in the usual way, under the tent It is then placed 
in the camera (my camera used for this purpose takes a plate five inches by 
four inches). I then take the camera to the box and stand, and throw a black 
cloth over all. I examine tbe shutter in finnt of the camera box to see tbat 
it is tight ; then, uncapping the camera under the cloth, I place it in the box, 
end Qnaily draw up the slide. I then push tbe camera completely into the 
box, until the fhint of tbe lens presses against the plate glass fixint of the boz^ 
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" TTp to the present point eveiTthiug has been done on laad. We Dow Issh 
the whole of the apparatas, properly set, to the Btem of the boat, and, when 
we airive at the proper spotj sink the camera. B7 means of the lowering 
n^ we can find when the camera is aprigbt at the bottom. When satiafled 
on thia point, we raise the shutler in front of the camera box, b/ means of the 
string attached to It, and the otlier end of which communicatea with the boat 
The camera is now in action 

" The time I allowed for my negative was ten minutes, and yon will perceiie 
it is a weak one. It took some time to deTelope with three gnuns of pyro- 
gallic acid to tbe ounce. 

"There ate one or two points worthy of notice as baying occurred in the 
experiment. The first is, that the im^e is formed on tbe plate in its natural 
position, and not inverted. From this it would appear that tlie piece of glass 
in boat of tbe cunera box, and tbe water conjointly, act in the same way as 
a parallel mirror. Another tkct is, that tbe salt water does not materially 
injure the plate. With all my care, the great pressure at the depth to whidi 
I sunk my camera forced the water into the camera itaelC, and covered the 
collodion plate. When I opened the camera and found it full of water, I 
deapiured of having obtiuaed a view ; but it would appear that salt water is 
not so injurious as I had feared. I look the precaution of washing the plate 
gently with fresh water, and then of dipping it for an instant in the silver bath. 

"Thia application ofphotographymajproveofincalculable benefit to science. 
We may take (to a reason^le depth) sketches of submarine rocks, piers of 
bridges, outlines of sand banks, in &ct, everything that is required under 
water. Should apierof a brii^ requite to be examined, yonhavetiiittOEuit 
your camera, and you will obtain a sketch of the pier, with any dilapidations ; 
and tbe engineer will thus obtain tar better information than he could from 
any report made by a diver." 

On the Applkaiion of Fhalography to Oie (hpyingofAndealMimiacripts,^ 
— Dr. Diamond, of Ei^land, in a recent communication, states, that be haa 
turned his attention to this branch of the art for some years with perfect suo- 
cess, and recommends the following treatment as the result of his experience : — 
An old mixture of collodion originally made sen^tive with a compound of 
iodide and bromide of ammonium is best ; but any old collodion is to be pre- 
ferred to newly mixed. Alight object (such as the page of an ordinary book), 
half size, if a single lens is used with an ordinary diaphragm, is to be exposed 
about three minutes ; full size, 12 or IS minutes; a double combination lens 
takes only half the time, but should be much stopped with a diaphragm. The 
picture is to be developed as usual with a weak solution of pyrogallic acid 
&eely dashed over the surface. After cleaning the picture per/tcUy froto the 
hypo, a mixture should be passed over it composed of 2 drachms of bichloride 
of mercury and 3 drachms of chloride of ammonium dissolved in 10 oz. of 
common water. The picture now assumes a bluish tint. Wash it quickly and 
thoroughly, and pour over it at once a solution of hyposulphite of soda, five 
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grains to tiie ounce of water. This produces a moat intenne black, and the 
negative, being washed and Tarnished, is finished and permanent. Dr. D. 
concludes by afOmiii^ that Ibis process Is apphcable to tlie production cf 
pliotograpMc copies not merely of MSS. on vollnm and paper, but of engravjnga, 
medals, seala, oil paiutinga, and all similar objects. 

Artifidai LigM for taking Fhotographa. — A rery brilliaiit light has been pro- 
duced bj directing a atrean of oxygen gas Into the flame of coal gas which 
had been prerlouslj made to paaa through cotton and naphtha in order to 
surcharge it with caibon. With this light, u^g a reflector, a photograph of 
an engraving could be taken by the camera in a veiy sliort time. 

l^arufferrmg GoBodion Fh/^ograp]a. — Alei^uider Kollasen, of Birmmgham, 
England, has obtained a patent fbr an invention in photographs, the nature of 
which consists in transferring to papra, Unen, ivory, wood, metal, or aton^ 
collodion pictnrea taken on glaaa. The glass plate on which the picture is lA 
be taken is first cleansed with spirits of wine, naphUia, and ttipoli, and is 
finally buffed with buff leather, which has a. slightly greasy snrfiice. The 
glass is then covered wilii iodized oolloditm, or albumen, and is immersed 'va 
a bath of nitrate of silver, to render it sensitive. It ia then placed on the 
camera, the jricture taken in the ordinary manner, and ailerwmda developed 
by Qrat washing in a solution of ifltrate or acetate of iron, tlien with a eolation 
of hjpoeulphate of soda. After 'h^ng well i^asbed in pure water it is dried. 
If the collodion be of a rery adhesive quality it is sometunes neceasary, before 
dicing the picture, to immerse it fbr two or three seconds in a bath of dilute 
nitric acid. The picture thus taken is removed from the glass by transferring 
Qie film on which it is impressed. When it is perfectly diy it may be 
colored and tinted on the back, according to the taste of the artist, and then 
covered with varnish. If it is d«dred not to color ae picture while on tlie 
glass it is covered at once with a varnish made of asphaltum dissolved in 
naphtha to about the oonsisteiicy of cream. The vamish is now allowed to 
dry to a certain point, namely, when it does not seem stidiy to tjie t«uch; 
but it is not allowed to dry fiirther, lest it should ciack. It is then coated 
with a thin solution of shellac^ which prevents further hardening of the var- 
nish. The next operation is to remove this film of collodion, with the picture 
on it, from the plate of g^ass. A thin mucilage, composed of two-thirds gum 
arabic and one of honey, is now laid on the varnish of the picture, and if the 
transit is to be made on paper, it is damped first, and ^so coated wiUi 
mucUi^. The paper is now laid on the back of the picture, and both are 
laid flat on a table, and clamped between two pieces of wood. The surface 
of the paper is then rolled over with a small India rubber tube, to press out 
the lur bubbles between the paper and glass. When the tnuisfer is t* be 
taken on wood or stone care must be taken that the surface ia perfectly 
smooth, and the air bubbles may be driven out by commeniang at one end, 
and laying the picture gradually down, from end io end. When the mucilage 
is dry enough — which may be ascertained by raising one comer of it — the 
film should begin to separate itself &om the glass. When this is the case, its 
complete removal may now be effected. A few drops of water are now 
introduced with a feather between tbe glass and fli'" , and gradually the 
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pioture separates from the ^iibb to the paper. It can be traDsrerred in the 
same maunir on cloth. The Burtkce of the picture is now genClj touched up 
witb fine lamisb on a, poUet oT cotton wool, care being exerciaod Dot to 
ityure the delicato aorface. This vamiah makes Uie aar&ce al^tly sticky to 
receiTc any of the diy colors fbr tints. When these are laid on, the transfer- 
red pioture is complete. 

QuOa Percha Fhotogra^ — The following is a description of a new process 
jecentlj patented by Mr. F. S. Areber, of London : — The negative picture is 
produced in the ordinary manner upon the collodion Aim on a sheet of glass, 
and it is fixed and dried in the ordinary manner ; it is then dipped into a solu- 
tion of gutta percha, and after draining oS the evceas it is dried by a gentle 
heat, and a nearly transparent fllm of gutta percba will be found upon tho 
collodion. If the flim is not eoffldently thick this operation is repeated one 
or more liniee until a But&ueutl; thick Sha of gutta percha is formed. The 
whole is next immersed in water, which causes the collodion to separate from 
the glass and come awaj with. I^e fllm or sheet of gutta percha firmly adher- 
ing to it. These flhns or sheets are sufflciently transparent, and are tough 
and flexible^ and may be handled wifliout injuiy, when they may be pro- 
serred in a book or portG^o. The inventor employs these films Ibr producing 
the posttivefl In the same matmer that the ordinary glass negatives are 
employed. They may be placed with either side in contact with the paper, 
according as it is wished to obtain a, correct at a reversed picture. In pro- 
ducing tiie D^^ve picture in the caioera, tlie sheet of ghtss may be placed 
either with the collodion snr&ce towards the object^ or with the plain sur&ce 
towards the object In lieu of glass a amooUi sheet of silver, or other metal or 
matorial which is not injuriouaty acted npon by the chemical agents employed, 
may be used. The solution of gutta percba should be made with a solvent 
like benzole, which evaporates with n^idity. The plato may be coated or 
covered vrith a film lA gutta percha belbre applying the collodion, which is 
afterwards poured npon it in tJie ordinary manner. The picture is then to l>e 
produced and fixed, and washed and coated with the gutta percha, and 
removed from the plate, as desoibed — thus a collodion film coated on both 
^es with gutta percha will be obtained. If the glass plate be covered with a 
stout film erf' gutta percha before pouring the ^collodion upon it, as above men- 
tioned, the picture may afterwards be simply varnished with any suitable varnish 
instead of the gutta percha solution, and then removed from the plate mentioned. 

MayaR't Pbotograpfae Aory. — E. Uayall, oC London, has obtained apatont 
for the application and nee of a new material m photography, known by the 
name of " artificial ivory." This sabstance is formed ofsmall tablets of gela- 
tine or glne immersed in a bath of sulphate of alumina (alom) <m: the acetate 
of alumina. A combination takes place between the almnina and glue, and 
forms the substance for receiving the photographic picture;^ as a subslituto for 
the common metal plates and prepared paper. It is stated that it receives a 
polish equal to ivory, and the tints of the pidures have an exquisite softness 
fer surpassing those of tbe dagueneotype. The process for obtoimng pictures 
is the same as that commonly pursued in phott^fraphy. 

The Oxj/md Proeesi in Fhotoarajihy. — This is the name given to a now pro 
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cesa in pbotography, discovered by Pro£ Delamotte, ofKii^'BCoUege, London, 
and which ia said to be tbe moat important improTemeat in thia branch of art 
which has been brought out anoe the discovery of the coUodlon process. 

The new compound, called oxymel, conmsts of acetic odd 7 fluid ounces, 
distilled water 8 Quid ounces, and honey (despiunated) S pounds. 

" Bj the help of o^mel, all the beautiiul delicacy of tbe finest collodion 
pictures raay be obtMned, with the couTenienceofthe paper process, and with 
much more certainty and much greater ease. Tourists may take a dozen or 
two plates ready prepared, and during a week or a fortnight may ex^pose them 
in the camera as they may require, and in the evening, or even in a day aCler- 
wards, may develope the pictures they have obtained at their convenience." 

PHOTOGBAPHIC VIEW OF A PORTION OP TOE MOON'S SURFACE. 



IT at Borne, has sent to the French Academy a photo- 
graphic vieiT of the part of the moon's sui&ce in which stands the crater 
named Gopemima. Tho scale is about ^r; inrv -'-''^ photograph was not 
tahen direct fixim tho moon, but Irom a design executed with great care on a 
somewhat larger scale, and havii^ tbr its base a micrometric triangulation of 
the principal points of the area. The details were brought out with a Ions 
m^inifying 760 to 1000 times: the work, seemingly easy, was attended with 
great dltBculties, on account of the change in the shadows with erery hour, 
the moon's libration and change of distance. To avoid all these difGculliea a 
general sketch was Brat made under the most favorable light and view for 
marking out the crater, such as is ordinarily had when the moon is ten days 
old. After this, the details were separately made out, and then all were 
combined in their true relations, so as to make tbe 6omplete sketch. The 
result thus reached was corrected by several examinations uvkde from the 
first point of view. A professed dnmghtaman was occupied with the work 
during seven consecutive lunations, without counting the time employed 
previously in practjang preparalcij to the work. 

As the drawing was intended 1« represent the great central atiter, the area 
aroimd ia not yet filled with all the details that may be introduced. After 
completing the des^ with every posdble care, M. Seochi has had copies 
taken by pholj^rapby, one of which he has sent to the Academy. The 
crater or annular mountain has two drcnlar walls. The outer, which is the 
lowest, has a diameter of about 48 seconds (one second corresponds to 1'820 
meteis) ; tbe inner, the bne border of the crater, has a mean diameter of 
- 88 seconds, and has^ peak, somewhat elevated, on its western side. The 
inner area is 20 seconds across. The interior has a sleep escarpment around, 
and a triple circnit of broken rocks and a great number of large masses piled 
up at the loot of the escarpment, as if they had fallen ftom above. There are 
two great depres^ons in tbe north and south borders of the crater ; and it is 
remarkable that in the direction of this line, outside, both north and sontb, 
there are some ^all craters. 

After having established the perfect resemblance which exists between the 
volcanic mountains of tbe environs of Rome and the lunar mountains (com' 
panng with the chart of the Boman territory made by the French oSiaeta), 
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U. SeccM adda, " Tlie qaestioD whether TOlcaiiio actioa in the moon ia 
actoallf exljnct, can be answered ODly &fter there shall have Deea made a 
mi^ of the moon's Hurtace for a given period with the utmost accuracy and on 
a large scale." It ia to help onward thia project, that he has undertaken the 
work above described. 

mPEOVED METH0D8 OF ENGEAVIHG. 

The following are the detuls of a diacovei? by SL Devincenz!, of Paris, ae 
communicated by bim to llie Frencb Institute, which it ia thought may to a con- 
siderable extent Bupersede wood, litbograpMc, and copper-plate engraviE^ : — 

Electrogr&phy bae for its prindpal object te convert into im er^raTing 
in relief all drawings made wiUi a greasy, a bituminous, or a resinous 
body upon a metaUio plate. Amongst all metals, dnc is the most proper 
for UiiB kind of engravii^, and its low price renders it stall more desirable. 
The kind employed is the laminated ^sc of commerce, the surface of 
which is gruned with fdfted sand, in ibe same manner as Ibe stones are 
f^mned in lithc^rapby. Tou may draw on these plates, either with a 
crayon, with litb<%rapliic '"ITj or with any other substance employed in 
Jitht^raphy. The plate, once drawn upon, ia then prepared in the same 
way as if it were intended to be used for a litiiographic impression ; indeed, 
fine platea have often been employed instead of stones, and it is to Senefelder 
bimsel^ the inventor of the litbt^raphic art, that this application is due. The 
effect of the preparation is: — Krsl^ to render the crayon or drawing ink 
insotoble in water, and to fix them on the plate ; and next, to cbaj^ the 
afanityofthemetaL Zinc, in ita natural state, has a great affloi^ for greasy 
sulstances, and for this Yerj reason can be eadly drawn upon. But once 
prepared, thia affinity is altered: after the preparation the zinc has a greater 
affinity for gum and water tban for greasy substances. The slightest humidity 
on its surface suffices to repel the latter. I give tbis preparation to the zinc 
plate by plun^g it tbr a minute into a ^mple decoction of gall nut, and after- 
wards wash the plate with clesi water, and then cover it ^;ain with a solu- 
tion of gnm arable. The decoction of gall nut is made with tbe gall broken 
into good idzed lumps, in the proportion of I3G gramma (something lees than 
Jlh.) in a litre (about 1} pint), reduced by boiling to half the quantity. The 
zinc plates, which are used in lith<%ntphic fashion, are generally prepared with 
the same decoction of gall nut ; but, in imitathig the preparation of tbe stones, 
nitric add is added, and often bydrochloric acid. These acids I entirely do 
awaj witb. It is known how delicate the operation is of preparing stones 
for lilhogr^hy, on account of these adds, ti>r tbe preparation very often 
injures the half tints by the action which the adds eierdae both on the mk 
and' the stone. On the other hand, the simple decoction of the gall nut; 
while it makes an excellent preparation, exercises no nlterior action eitber 
upon the drawing or the plate. This experiment may be safely repeated. 
After tbe drawing is made with Itthograpbic chalk or ink upon a zinc plate, 
the latter may be left for hours or even days in the gall nut decoction with- 
out ao 7 alteration being produced either in the linca or tbe snr&ce of the 
plate. In lithography, on the contrary, by prolonging the acidulatlon, both 
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the drawing and the Boriace of the atone are destroyed. The nnalteraWlily 
of the drawing hj the preparation is a ybtj remarliable feature in this speciea 
of engraving, for after ita application tlte drawing remains exactly the same 
es when it canve from the artist's band. The plate thua prepared with the 
gall nut decoction and afterwards gammed, is then immediatelj cleai«d of the 
gum with water, and I waah Uie drawing with eesence of tuipentine. In this 
stat«, ecarcelj' anything is vi«ble on the plate ; but every part of the drawing 
has a strong affinity for greasy substances, and all the other parts of the plate 
repel them. If one wished to print lithographically, it would be sufficient to 
damp the plate and pass a roller over it charged with printing ink, in order 
lo obtain proo& By my process of engraving, instead of printing ink, I 
apply in the same manner, by means of a roller, a rarnish which, on account 
of the different affinities of the plate, perfectly replaces the chalk or draughts- 
man's '"If, and is as ea^y apphed as printing ink npon a lithc^taphic draw- 
ii^, and it takes ap no more time to lay on the varnish than to pull a litho- 
gr^hic proof This varnish is composed of esphaltum, of linseed oi) boiled 
with luharge, and of essence of turpentine. When the varnish is dry, the 
plate of zinc is placed in metallic connexion with a copper plate of equal 
size. Over the plate wtiich has the drawing a very weak solution of sidphurio 
acid is passed with a brush in order to cleanse it, and the two plates are then 
plunged horizontally and ladng each other, at a distance of five mUUmitres 
(somewhere about i inch), into a solution of sulphate of copper of fifteen 
degrees. The sulphuric a<nd from the decomposition of the sulphate of 
copper dissolves all the parts of the zinc plates which are not covered by the 
varnish, and this substance not being decomposed by contact with the 
sulphate of copper, does not experience the least alteration. On account of 
the great affinity which the sulphuric acid has for the zinc, in comparison 
with the slight affinity which it has for the copper, the employment of this 
salt and the approximation of the plates give rise to a very energetic electro- 
chemical action, and at the end of a few minutes the plate is engraved. 
During the operation the aino plate is frequently withdrawn and washed with 
pure water, in order to get rid of the parts of the eulphate of zinc and of me- 
tallic copper which adhere to its sur&ce. To prove tbe un^torabihty of my 
vamiah, you may make a drawing on a porceMn plate and fill it with the 
solution of the sulphate of copper: the drawing will undergo no change. 
The voltaic pile has for some time been employed to engrave on copper, but 
no one before I made the experiment has attempted relief-eagraving by 
electro-chemical means. Nevertheless, it has often been observed that by the 
aid of electridty veiy deep lines could be cut in copper plates without 
widening tjie strokes, — for while the chemical action alone bites on all sides, 
an energetic electro-chemical action only takes effect on the depth. This 
superiority of galvanic electricity over the ^mple action of acids renders 
possible that kind of ei^^ving in relief which requires great depth." 

After recognising the assistance rendered (o this new invention by the pro- 
cesses of hthography and the science of electro-metallurgy, &L Devinoen;d 
goes on » illustrate its importance. This is chiefly shown by the litcilities 
vhich i<. offers for producing, tike ordinary types, an almost unlimited numbn 
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of impres^ons. M. Derincenzi obseiree that litliographic preea«s and copper 
plates throw off varioualf two, three, four, or Qve hundred copies in a day : 
with bis electrograpliic plates he has hitherto not attempted to produce more 
thao tbree thouaanij within the same epace, but considering tbe properties of 
zinc, and analogous tacts, he is of opinion that any number of copies could be 
printed. Zini^ he aays, is as hard as copper, and with copper stereotypes 
millions of impressions may be slruck of^ nor is there any reason for sup- 
poaiug tbat zinc stereotypes would prove less serviceable. In its relation to 
wood engraving, M. Devincenzi demonstrates a manifest advantage on the 
Bide of eleotrographj, as regards the more direct application of the latter. 
In tbe art of xylography recourse is had both to the engraver and the 
draughtsman. In eleckography the work of the drai^taraan is not more 
difficult, while that of (he engraver disappears, and Ihe extraordinary degree 
of peri^ion which can be obtained, together with the auiprlslng celerity with 
which it can meet the various exigencies of the moment, cannot fail to add to 
its importance. Pinally, electrography offers prei^sely tiie same facilities in 
its eiecation as lithography, and exceeds it illinntably in its power of pro- 
duction ; and, comparing it with line engraving, electrography has all the 
advantages of a lar more &cile execution, of a greater variety of style, result- 
ing from the use of crayons, of a i^pc^iraphical use of the press, and of a &ith- 
fijl reproduction of Ibe artist's lahor. 

We append to l^ notice of M. Devincenzi's invention, an extract from the 
Eeport made by the Comnutt«6 appointed by the Academy of Sciencee to 
inquire into its merits, and t«st its praclJcahility: — 

"The process of engraving in relief of which we now report, fulflla the 
object proposed by M. Devincen^ — tbat of superseding engraving on wood 
by engraving on zinc In tbe former, a draughtsman and an ei^javer ore 
neceeeaiy ; in the latter, a draughtsmsji only. In comparing this process with 
tbat of lithography, either on stone or zinc, we find this great advanti^e — 
that the printing by electrc^fraphy is very conuderable as to numbers, and 
' costs veiy Uttle, while Uie other mode is Tery limited ajid dear." 

Ih^aving Vy Light and EUctrkiti/. — M. Fretsch, lal« manager of tbe 
Imperial Printing Office at Vienna, in a recent paper read betbre the So<ae^ 
of Artf^ London, described a process, by which he obtains, on a glass or other 
plate, covered with glutinous substances, mixed with photographic materials, 
a raised or sunk design, which may be copied by the electrotype process so as 
to produce plates for printing purposee. His process is based on .the action 
ef light on a film of glue mixed with bichromate of potash, nitrate of mlver, 
and iodide of potasaum. After exposure, tbe plate is washed with water, a 
Bolution of borax, or carbonate of soda. The image then comes out in reljet 
When the Image is thus anfBciently developed, the plate is washed vrith 
sphita of wine, then covered with copal varnish, which is afterwards removed 
with spirits of turpentine, and then the plate is immersed in a weak solution 
of tannJiL It is then ready for copying by tbe electrotype process. A sunk 
de^gn is produced by a ^ht warmth being used after washing with the 
spirits of wine. 
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PAINTING WITH BOTH HANDS. 

The abov : is the title of a work recently published in Ei^liuid, bj John 
Lone. Its design will appear from the fbllowlng extract &om its pages: — 

" It is dear, from the approaches to perfection which all great artiste haTa 
made, that tbej have so matrnged their lines, as to inTolre to a ceitain extent 
boUi the lines of binocular pictures. It is poawbly connected with this 
reason, that straight, sharp, and macifeetl; single lines have no place in 
works of art ; bat breaks, compromises, and indeterminatoness, run hke a 
gauze before a picture, and set the imagination free ta realize more than the 
eje has tiarlj before it. Thos, within certain linuts, the least detmninate 
artiste, aa, for example, Turner, are the nearest to suf^iesting the verity of 
natural things^ simply because Ihey are the nearest to the double lines of 
nature. The solution which I have to offer, ia comprised in the portion, that 
amiidexlraus or iwo-handed pait^ing wiU reaUse in art also, btnocatOT or bco- 
cyed pkherea : that pictures painted with both eyes, or what is the same 
thing, both hands, will at length repose upon die bade of a complete physio- 
logical truth. Drawings and paintings hitherto, as the productions of man's 
right hand (and the same remark applies to a large part of the manual arte), 
have been prodnced fr^im ^ht to lefL But the stereoscope shows that 
the mode whereb; nature imprints her pictures on the brain of two-e;ed 
persona, is bj the double or decussating method ; by one picture proceeding 
from right to leit, married to another picture prooeedtog from left to righi It 
is, however, perhaps impossible that any artist should follow out this way 
literally, by painting two pictures of a scene, each true for one of fte eyes ; 
and then unitii^ thom by means of an inatrument like the stereoscope. Nor 
docs it seem at all probable that the stereoscopic plan Is the only one by 
which the natural decussation can be produced. At all evenla, the ambidex- 
trous method of producing pictiires deserves a trial, as tending to realize 



. EFFECTS OF COU)B ON HEALTH. 

From several years' observation in rooms of various sizes, used as manu- 
focturing rooms, and occupied by females for twelve hours per da;, I found 
that the workers who occupied those rooms which had large windows with 
lai^ panes of glass in the four sides of the room, so that the sun's rays pene- 
trated through the room during the whole day, were much more healthy than 
the workers who occupied rooms lighted from one side only, or rooms lighted 
through very small panes of glass. I observed another very dngular fact, 
viz. that the workers who occupied one room were very cheerful and healthy, 
while the occupiers of another similar room, who were.employed on the same 
kind of work, were all inchned to melnncholy and complained of pain in the 
forehead and eyes, and were often ill and unable to work. Upon examining 
the rooms in question I found they were both equally well ventilated and 
lighted. I could not discover anything about the drainage of the premises 
that could aEfeot the one room more than the other; but I obaerved that the 
room occupied by the :heerful workers was wholly whitewashed, and tlie 
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room oooopied by the melfindiolj workera was colored with yellow ochre. I 
liad the jeUow ochre washed off and the walls aJid ceilings white waahed. 
The workers erer aitar felt more cheerful and healthy. After making this 
discovery, I extended my obserratiooa to a nomher of smaller rooms and 
garrela, and found, without exception, that the occupiers of the white rooms 
were much more healthy than the occupiers of the yellow or boff colored 
rooms^ and whererer I succeeded in inducii^ the occupera of the yellow 
rooms to change the color for wliitewasb, I always found a corresponding 
improTement in the health and spirits of the ocoupieta. — OwreajwiideJif 
of 8m London BuHder. 

THE PERCEPTION OF COLOBS DT PICTUBES. 

Every one knows that, owing to the peculiar relatjon that colors have to 
each other, it is difBcult, in arranpng a selection of pictures, to prevent them 
injuring oue another: but the &ct is not "bo generally bmiliar, that the 
Impression produced bj a color upOQ the eyes does not cease immediately the 
eye is removed from the color." 

Ur. Sydney Smirke, A.R.A., has recently addressed a letter to Sir Charles 
h. Eastlake, F.K.A., directii^ attention to this circimiEtance, and suggeeCiDg 
a remedy. "Let any one," says Mr. Smirke^ "who wishes to receive a tull 
measure of enjoyment in a picture gallery, hold in his hand a tablet painled 
of a naOraliint, on which to rest bis eyes as he passes from one picture to 
uiother. Has his eye became inebriated by some florid colorist ? A draught 
ofthe neutral tint on his tablet will sober it down, and bring it to the full use 
of its senses. Has bo been contemplating a glowing Italian sunset, 'A 
Masquerade at Naples 7' A g^laoce at his tablet will prepare him Ibr the 
next picture, perhaps ' A Mist in the Highlands.' By means of this tablet^ 
his eye becomes, on each occamon, a taiuia rasa — a cleansed palette, prepared 
to meet a Ireeh assortment of coIoib. Its discriminating powers are restored ; 
its bias corrected ; and thus each picture will stand on its own merits, unim- 
paired by the disturbing effects produced hy the impression left behind by the 
sutgect of the spectator'a previous examination. A late eminent medical 
writer on cookeiy recommonded that a saline or other ^propriate drai^ht 
should be administered to the cook on the eve of a banquet, so that his or 
her taste might be porifled and rendered so sensitive as to secure to each 
tntrie and condiment the exact llavOT that shall best reoommend it to the 
iasttdious gastronomer. Very analc^ooa to this would be the operation of 
the proposed tahlet upon the powers of the eye ; it would ' pnrge the visual 
ray,' and so St it to discern and ^preciate the niceties of the cctoist" 

In the case of landscapes, where it is desired that the eye should q>preciat« 
tints of green, the water suggests that the reverse of Uie tablet — a blank 
page in the catalogue, for example, where there is one — should be colored 
with a deep pure, but not bright red. Let the eye absorb a dose from this 
side before it conlempktes a landscape, and it will be at once found to have 
been brought into a right condition for duly appredaling the artist's labor. 



ASHDAL OF SOIKSTmO DI8C0VEET. 



IMPROTEMEKT IN LIGHT HOUSES. 
The fbllowing ia an abstract of a paper upon the shore ec bject recentlj 
read before the Society of Ciril Enpneera (Eng.) by Mr. Herbeit: — 

The Qoaticg aea-ourks, as ordinarily constructed, labored under these 
several defects — of riding uneasily on the waves, of being frequently sab- 
m»^;ed, and also of being cairied away from tbe moorii^ chain being broken, 
not an uncommon occotrenoe in heavy weather. To obviate these defects 
a wrought iron pear-shaped buoy was proposed, of a circular form Id plan, 
the centre of gravity beiog placed a little below the water floating line ; 
the bottom waa made concave, being indented internall}' in the fbcm of a 
cone, to the apex of which the mooring chain was attached. An experiment 
made wiUi one nhie feet in heigbti six feet six inches in diameter, and 
submerged to the extent of two leet, piesented uiuJer all circumHtaiices of 
wind and tide an upr^t body seven feet out of tbe water ; tlie power 
of retaining a vertical posiUon arose from tbe tide or wave actJng simultane- 
ously, and with almost equal force, on the exterior of the buoy and tbe 
interior of the cone. It is now proposed to have floating l^t booses upon 
this principle of construction. The secnrity of such light towers would of 
course depend upon the moorings. Now, from observations made at Bishop's 
Rock, the moat westerly of tbe Sdlly group, it was ascertained that of waves 
measured from the hollow to the nntooken crest those which had a height of 8 
feet were in number thirty-five in one mile, and eight per minute ; of IB teet, 
five or six in a mile, and Ave per minute ; of SO feet, three in one mile, 
and four per minute ; and it was calculated that, with moorings sufficiently 
strong, neither the pressure of the wind nor the action of the waves would 
cause any inconvemence upoa ^y sea light tower on this construction. The 
present light houses could be placed only to act as warning points to mariners, 
whereas these sea light towers might be advantageously employed as "guid- 
ing" or " lidr way" l^hts. Of course these beacons could be placed in almost 
any and every position, and would thus " form a new era m tbe system of 
lighting, at once double the safely of navigation, and be the meaus of saving 
many valuable lives." There was also this very important consideration, as 
contrasted vrith light houses, that the expense was very materially less, and 
tbe time required for construction and mooring would be very much lessened. 
For instance, the l^ht boose on tbe Skeny-vore Rock occupied seven years 
in buildmg, and cost upwards of £90,000 ; whereafl, by means of the sen 
light tower, the same object might be accomplished, in one year, at a cost of 
£30,000. These new forms would also possess the advajilage of being BCCes- 
dble iu all weathers. If this principle of conatruotion proves to be correct, it 
would be evidently applicable for floating forts, and to almost eveiy other 
description of stationary floating bodies- 
One of tbe most brilliant results of the World's Fair at London, was a book 
upon it, by Charles Babbage. Among the chapters of that work is one 
devoted to light houses and their improvement, and containing tbe general 
principles and m^iy det^Is of a most admirable system for distingiishing 
lighte by causing them to show their numl>«a by rapid eclipses and flashes 
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of l^t An7 d^t ma/ be eipreased b/ an equivaleat aumber of occulta- 
tioDH lud restoratiooa of the ligbt; thus, one ecljpae and ooa restoration 
would stand for the nmnber one. The yalue of the digit, whether belonging 
to the unite, tens, or hundreds' place, might be indicated b; occultationa 
preceded by shorter or lo[^;er intervals of light, as three occultationH at intor- 
Tols of & second would espreat tbree unita, Ifaen a pause of several, saj tbree 
seconds, then five occultalions, would express fire in tlie tens' place, then a 
pause ofsa7 three seconds and two occupations would express the hundreds, then 
a longer pause of saj leu seconds, would show that the namber was complete. 
Thus the number of a light bouse might be repealed more than once in a 
minute, even where the figures are quite high, and each %ht bouse would 
continue the repetition o! He own number. Such lights con be seen at least 
as &r as others which are not temporarily obscured, and by arranging the 
numbers of the light bouses alcmg a coaal^ upon such a system, that the 
adjacent l^ts ihnll have very different numbers, the figures representing 
units, tens, and hundreds of the number not recumag in the adjacent lights, 
the distinctions can practically be made veiy complete. Por the world-wide 
purpose of its inventor, but three digits are required. The mariner who 
approaches Sandy Hook, for example, would see constantly repeated number 
tm£, a flash for a second, darkness for three. Let his pulse beat ever so 
{[regularly from toil and anxiety, be could discern by it infallibly, that the 
dark interval was three, the l^ht one, and thus that this was the cynosure to 
lead him to the haven whence he would be. Nor could he mMake Fiie 
Island light tbr that at Sandy Hook, for it would signal twentj-two, first 
two, neit two — but never one. — Prof. Bache, Addrets l^e the Americaa 
Ihalibile, 1856. 

NBW METHOD OP DETEKMINING TECB DKNaixr OF THE EASTB. 

At the Albany Meeting of the American AssociaHon, ProE Alexander 
remarked that the celebrated exi>eriment of determining the density of the 
eartJi by the deflection of a plnnib line ne 
Directions, arising from the imperfections of the n 
of the mountain, aud of the deSection of the line ; and proposed the reveise 
of Mohamed'a doctrine, instead of carrying the plumb line to tlio mountain, 
he would bring a mountain to the plumb line. He would build up by the 
■ide of a plumb bob, on which bob he would attach the most delicate spirit 
levels, a mass of lead or iron, in the form of a sphere twenty-five or thirty 
f^t in diameter, and observe the change of the spirit levels. 

Dr. Gould observed that this method was not equal fo that of Cavendish, 
^nce the torsion balance is a more delicate test of minute forces, such as 
the attraction of the artificial mountain, than a spirit level can be. He also 
repeated the suggestion of Weber, that the Gaussian mirror be used, by which 
a radius of unlimited length may be obtained. 

Prof Bartlett thought there was a more fundamental objection to Prof 
, Alexander's method ; that the spirit level would only show its own level 
■urface, and that would be the resultant of tbe combined action of the earth 
and the artdflcial mountain. 
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Hr. Tat^faan proposed to use the tide-water in the Bay of Ftmdy as the 
movable mountain. 

ProC Henry Eiud this bad alread; been im^eeted, and added tbat this 
delicate problem of the denatj of tbe earth was under investigation by the 
fiinitbaoiuan LutitatiotL 

NBW APFABATtJS POB TAKINQ EFBCIFIC GBATTTT. 

Uesars. EcMeldt and DnbCna, of the Philadelidua mint, have deecribed the 
Cdlowing new method <^ obtaining spedfio giwritiee: — The ^paratns lor 
taking the specific gravi^ of eolida, isMsentiallyatincQp with aspont at the 
aide. Five veeselB are here shown, of different sizes and Bhapes, to suit 
difi'erent cases. Four of tbeee are cylindrical, raogii^ from six to trai inches 
hi^ and from two to five inches in diameter. The tall one (ten indjee by 
two) is intended for the trial of BQver spoons and tbrka, or aitiiies of omilar 
shape; the others are adapted to lumpa of stone or metal, or blocks of wood, 
of Tarioos idzes. The fifth vessel is reotaognlai', measuring 6} inchea high, 1{ 
inches long, and ^ inch tooad, being intended fbr coins, not smaller than the 
half eagle or quarter dollar, and for small medals and gems of admis^ble size. 
This vessel is fODvided with a braes plate, as a j/hmger, lor diminishing the 
surface. The smaller veesels are set firmly in mahogany ^blodcs, to insure 
steadiness in the operatdon ; and these blocks have screw feet, tar convenience 
of levelling. The spouts extend upward, with a curve outward, the beak 
being &r euou^ below the top of the cup to allow fbr tJie space to be taken 
up by the.spedmen, that it may not force the water over the top, nor leave 
any point uncovered by water. The apertore of the spout is tapered to the 
one-^teenth of an inch, and a small bit of wire projects downwards from the 
beak, to cany the drops of water properly. A small cup is phioed directly 
under, to catcb the water displaced, and a brass weight, equal to the weight 
of this cup when empty, is found convenient (though not necessary) as a 
counter-weight. 

When the operation is to be perfinmed, su^^iose upon a gold or silver orc^ 
the ore is first weighed, and attOTwards its surfiice is moistened. The vessel 
is then nearly filled with water, and so much as is superfluous, or above the 
level of the beak of the epoat, runs or dripa oG^ to a final drop. The small 
cup is then set under the beak, and the lump is carefully lowered into the 
vessel by a hair wire or waxed thread. Thi^ of course^ displaces its own 
bulk of wat«r, which runs off into tbe small cup, gradually conting back to 
the former level, by a final drop. The weight of this water is the divisor, the 
weigjit of the lump the dividend, and the quotient is tie pacific gravlQ', 

ACnOK OF WAVES OS 8BA BEACHBS. 

An attentive ezaminatioD of the accumulative and destructive action of the 
waves upon shingle beaches has produced a rule, so for as one can be formed 
upon this subject It has been observed that when seven, or any leaa niun- 
ber of waves &11 upon the shore per minute, that then a destructive action is 
going on — or, in other words, that the shingle is dis^pearing. But Hmt 
when nine or any greater number of waves beat upon the shore in the same 
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time, then an accumulative action ia going on, or the beach ia inta^atdng. 
This rule, however, must be received wilii caution, for it haa been Temarlced 
that ahingle generaDy accumulates with off-shore winds, and is Bcourod off 
during on-ahore winds, and we believe thai, however acute and scientifio 
observations may be conducted upon the action of the sea at particular locali- 
ties, it would not be prudent to receive such conclusions as appUcable to 
beaches in general There was an instance of this last winter, when a hoavj 
grornd-swell, brought on by a gale of five hours' duration, scoured away, in 
fourteen hours, three million nine hundred thousand tons of pebbles from the 
coast near Dover, England. But in three daja, without any shift of wind, 
upwards of three million tons were thrown back again. It should be men- 
tioned that these figures are, to a cert^ extent, conjectural, but thej 
api«oiimale to the truth; the quantities having been derived fhjoi careful 
maasurement of the profile of the beach. 

ON THB GKKAT OCEAN CPEEENT OF THE PACIFIC. 

Uent. Bent, of the TT. S. Navy, recently read a paper belhre (he Geogra- 
phical and Statifltical Society of New Torlt, of which the following ia an 
abstract, upon the great ocean eurreut of the Pacific, corresponding with the 
Gulf Stream of the Atlantic. The Japanese have known it for many years, 
and call it the Kuroslno or Black stream, tl^>m its dark blue color compared 
with that of the adjacent ocean: — 

The fountain C'oni which this Stream springs is the great equatorial current 
of the Pacific, which in, magnitude is in proportion to the vast extent of that 
ocean, when compared with the Atlantic. 

Extending from the tropic of Cancer, on the north, to Capricorn, in all 
prohabih^, on the south, it has a width of nearly three tliousand milea. 
With a velocity of Dnm twenty to sixty miles per day, it sweeps to the west- 
ward in uninterrupted grandeur around three-eighths of the raicumference of 
the globe, until diverted by the continent of Aaa, and split into innumerable 
streams by the Polynesian Islands, it spreads the genial influence of its warmth 
over regions of the earth, some of which, now teeming in prolific abundances 
would otherwise be hut barren wastes. 

One of the most remarkable of these off^ioota is the Euro-Siwo, or Jap-m 
Stream, which, separated from the parent country by the Bashee Islands and 
Bonth end of Formosa, in lot 2S' north, long. 133 east, is deflected to the 
northward along the east coast of Formosa, where its strength and character 
are as decidedly marked as those of the Gulf Stream on the coast of Florida. 
This northwardly course continues to the parallel of SS° north, when it bears 
ofi' to the northward and eastward, washing the whole southeast coast of 
Japan as &r as the Straits of Sangor, and increasing in strength as it 
advances, until reaching the chain of islands to the southward of the Gulf of 
Yedo, where its maximum velocity, as shown by our observations, is 80 miles 
per day. 

Its average strength &om the south end of Formosa to tlie Straits of San- 
gai is (bund to be from 3S to 40 miles per twen^-four houis at all Beosoni 
thai we traversed it 

10 
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Near its oripo the KurO'Siwo, like the Gulf Stream, is contracted, and u, 
oaaBlIy confined between FonnoBa and the Majico-Sinm Islands, with a widUi 
of 100 miles. But to tUe northward of tliis group it rapidly expands on its 
Bouthem limit, and reaches the Lew-Chew aai Benin Islands, giving it a 
width to the northward of the latter of about 600 miles. 

To the eastward of the meridian of 143° east, in latitude 40° north, the 
stream takes a more easteri; direction, allowing a oold current to intervene 
between it and the southern coast of Tease, where the thermal change in 
the water ia from 1 6° to 30° ; but fioai the harassing prevalence of fogs during 
our limited alaj in that vicinltf, it was impossible to make such observations 
or eiperiments as to prove eondusiyelr the predominant direction of this cold 
current throi^ the Straits of Sangar, particularly as the tide ebbs aod fiowa 
thixni^ them with great nqridi^. Yet, from what we have, I am inclined 
to believe that it is a current from the Arctic ocean running counter to the 
Xoro^iwo, and which passes to the westward through the Straits of Sangar, 
down through the Japan Sea, between Corea and the Japanese Islands, and 
feeds tl^e hyperborean current on the east coast of China, which flows to the 
aoulhward thro<^ the Formosa Channel into the China Sea. For to the 
westward of a line connecdng the north end of Formosa and the south-western 
exb:emity of Japan there is no flow of tropical waters to the nortJiward, bu^ 
on the contTery, a oold counter cuirent filling the space between the Curo- 
Kwo and the coast of China, as ia distinctly shown by our observations. Aa 
Ba as t^ cold water extends off the coast, the soundings are regular and 
Increase gradually in depth, but simultaneously with the increase of tempera- 
ture in the water the plummet falls into a trough similar to the bed of the 
Gulf Stream, as ascertained by the United States Coast Surrey. 

The influence of the Euro-Kwo upon the climate of Japan and the west coast 
of North America, is, as might be expected, as strikir^ as that of the Gulf 
Stream on the coasts bordering the North Atlantic From the Insular posi- 
tion of Japan, with the intervening sea between It and the continent of AaiiK, 
it has a more equable climate than we enjoy In the United States; and 
since the counter current of the Kuro-Siwo doos not make its appearance on 
the eastern shores of the islands, south of the Struts of Sangar, and as these 
islands. In their geographical position, have a more eastwardly direction than 
oar coast, the Kuro-8iwo, unlike the Gulf Stream, sweeps close along this 
shore, giving a milder climate to that portion of the empire than is enjoyed in 
corresponding latitudes in the United States. 

The softening influence of the Kuro-Siwo is fell on the coasts of Oregon and 
California, but In aloss degree, perhaps, than that of the Gulf Stream on the ooaata 
of Europe, owing to the greater width of the Pacific Ocean over the Atlantic. 
Still, the winters are so mild in Puget's Sound, in latitude 46° north, that 
snow rarely falls there, and the inhabitants are never enabled to fill their ice 
houses Hit the summer ; and vessels trading to Petropaulowski and the coast 
of Eamtskatka, when becoming unwieldy fhnn accumulation of ice on th^ 
hulls and i^png, run over to a higher latitude on the American coast and 
thaw out. In the same manner that vessels frozen up on our own coast, retrea* 
•gain Into the Oulf Stream, nntQ favored by an easteiV wind. 
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HINTS ON VENITLATION. 

Why do we want TentJlaOon ? Why do we want freeh air ? Why do we 
want lo take in oxygen? And why do we want to get ri.l of carbonic add? 
Shortly, we want oxygen because of ite chemical enei^ — it is the main 
spring of our life. On it the producOon of animal heat depeniiB, and the vital 
powers — sensation and motion, no less than nutrition and secretion, aie 
directly influenced by its action. 

Why do we want to get rid of Boiroundlng carbonic add? Literally, 
because the carbonic acid stops the way, and prevents the escape of newly 
fbnned carbonic add from within. If we were placed in an atmosphere con- 
bdning as much carbonic add as exists in the lungs, the carbonic acid of the 
atmoepbere would not pass fhim the luogs U> the blood and act as a poison, 
but that carbonic acid which was passing oat from the blood would stop in the 
hangs and present more from escaping out of the blood, and that carbonic 
ndd which waa fbnned in the body would act as a narcotic poison. From ex- 
periments on MilmijB, it appears that the air must contain 20 -per cent, of car- 
bonic add before absorptiou of that gas by the blood is observed. Moreover, 
the escape of gases from the blood affects the circulation of the blood. In 
sudden death from snfibcation, the side of the heart which throws the blood 
to the lungs is fbund distended, whilst the side which throws the btood ttom 
the heart is empty ; there has been obstruction in the Sow. By stopping 
respu-aUou and cau^g pressure we can stop the pulse and the heart's sounds 
and impulse when we please. Tliia is more the result of pressure than of any 
aireet of eecapB of carbonic add, and is a strildng evidence how suddenly the 
action of the heart may be InBuenoed by the respiration. When the escape 
of carbonic add from the blood is retarded or prevented, the want of ventila- 
tion of the blood causes more or less stopp^ie of the blood in the vosse^ and 
makes the blood a ikarcotic pcdsou to all the tissues with which it is in contact. 
We may consider oxygen as our most iieGesBarf Ibod, and carbonic acid as 
the r^iisa which passea into our sewera We all fully believe that a bouse 
badly drained causes disease and death, but will scarcely admit to ouiselves 
that a house or body without good means of ventilation is a house or body 
badly drained. At present our chimneys are our diief aSrial drains, which 
almost cease to act as soon as Q» temperature oatdde and inside the house is 
the same ; and even when tbese drains are in action, we are unwilling to 
think that that fire which masters to our warmth, like most contrivances for 
doing two things at once, does neither well — Mvm a i^^ier rtad 6y M. Benct 
Jones, MS., b^ort the Boyal Imlitaiion of Eaglaad, .4j>ril 18, IBfiS. 

GSLP-R&GIBTBBUfG ANEUOUSTEB. 
Ur. Welsh, Superintendent of the Kew Observatory, exhitnted and de- 
scribed to the British Aasodatjon a model of a self-registering anemometer, 
invented by Mr. Beckley. In this Mr. B. has adopted Dr. Robinson's method 
of measuring the velocity of the wind by the rotation of a system of hemispha- 
lioal cups, the diredion being indicated by a double wheel fen like the 
directing vane at the back of a windmill. A stout tubular support carries 
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the wbde oT the external part oT the ilISt^umeD^ iDcIuding ti 
TeEodtj, the direction vane, and a, rain gauge, Thia support la so made that 
it can be easil; ad^ted to the roof of any building upon which it maj be 
neoessarj to mount it All the TOtarj parts of the anemometer run upoa 
friction balls. The shaft oTtbe i^iparatus fbr measuring the movement of the 
wind, b7 means of a diminishing train of wheels, ia made to turn a cylinder 
upon which is wrapped a sheet oT paper oCthe kind used for " metaUic memo- 
randum books," this paper haying the proper^ of receiving a trace from 
a strle of brass. The sheet of paper is divided into two Bections, upon one of 
which is recorded the motion of the wind and upon tlie otber the direction. 
As the cylinder ia being turned bj the action of the wind a clock cairies a 
pencQ along the cylinder at a uniform rata of 12 inches in the 24 hours. To 
the lower end of the direction shaft ia attached a spiral of such a figure that 
equal angles correspond to equal incremenia of radius ; the edge of th!a 
spiral conmsts of a thin alip of brass which touches the paper and records the 
direction of the wind on a rectilinear scale. When the sheet of paper ia 
unwrapped from the cylinder after S4 hours, the motion of the wind and the 
direction are both found projected in rectangular co-ordinates. 

TO ABCERTAIM THE DIBECTION OF THE 'WIND. 

Mr. T. Stevenson has communicated to the Edinburgh Nsw PhSosopkieal 
JcuriiaJ, the following accurate and eamly applied method of ascertaining the 
direction of the wind, by observing the reflected image of Ibe clouds : — 

In making some ezperimenia, in which It was necessary to know accu- 
rately the direction of the wind. Hi. Stevenson was much annoyed by the 
Insufficiency of vanes and all ordinary methods employed for that purpose. 
The under currents of air are so numerous and amflicting, more especially in 
towns, where the houses are loRy, that the author has seen it proclaimed to 
be due east at one end of the street, while at the other it seemed with equal 
certainty to be ooming in a westerly direction. 

In this dilemma, it occurred to him that a more accurate condustoa might 
be arrived at, by observing the direction of (be drifting clouds when reSected 
in a mirror. At first, Mr. Stevenson used a common mirror, placed horizon- 
tally, so as te have the sky rejected in it ; and having fixed upon a doud, be 
watched its progress in the mirror, taking care to keep the eye steadily in 
one position, and carefully marking the track of the doud upon the glass with 
a pencil of soap. When this was done, it was easy, by placing a compass 
on the mirror, to ascertain the direction of the wind &om that of the cloud's 
path traced on the glasa. A more convenient and portable instrument has 
^nca tieen constructed, consisting of an ordinary compass having a silvered 
disc in the centre of its coverii^ glass of such a size as to allow the points of 
tiie needle and the graduated circle of the compos to be seen beyond it. The 
ghtsa has orosa hues cut upon it, passing through the centre, and drawn so as 
to correspond with Uie cardinal points marked on the divided circle. The 
whole compass can be made to revolve in the horizontal plane, upon a point 
projecting from the bottom of the outer case. When the doud which is to be 
observed bos been selected, as near the zenith of the observer as possible, the 
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oompasa abould be gradaallj turned round uDtQ one of the tmea upra the 
glass remaina coincident with one well-defined edge of the cloud ea it 
passea across the field of riew. Tlie an^e indicalod bj the magnetic noedla 
being then read off, tbe azimuthal bearing of the clood'a track Iroin the mag- 
netic north is at once ascertained. The convenience of this instrument might 
be increased by having an eye-piece attached to it, capable of being fixed in 
Euch a manner as to point to the intersection of the ctobb lines in the centre of 
the drcle, bo that the eye may be kept steadily in the some direction. By 
meaos of an apparatus on the principle of a, camera obscura, the direction of 
the wind could be easily ascertMned by observing the compass bearing of the 
cloud's track. And, in the absence of better instrumenta, the reSectioD by a 
mirror ought certainly in all cases to be preferred to the indication of vane^ 
whose action must always be vitiated more or less by friction, and perhaps by 
other causes, besides being liable to be acted upon by currents which have 
been distorted from their true direction by obstructions due to houses, trees, 
and the ciHiflgucatioD of the earth's surface. Thechangesof wind and weather 
so characteristic of our climate, might, perhaps, be more certainly or more 
speedily predicted by comparing the motions of the clouds in the higher 
regions ot the atmoqihere, with those nearer the earth's surtkce, than from 
information derived li-om other sources. Mr. Stevenson has observed a 
change of wind apparent in the direction of the h^h clouds for two days 
before the currents near the earth's sur&ce were affected, although they ulti- 
mately assumed the same direction. 

IMPERFECTIONS OP THE ANEROID BABOMBTEB. 

Prof Guyol, at the last meeting of the American Assodation, in'a commu- 
nication on the Aneroid, freely acknowlei^d its great conveniences, but 
be entered his formal protest agiunst dependence on it for nico measure- 
ments of mountain sltitudcs. The instruments are all individuals, their 
errors subject to no rule except that otgreat variability. He had made many 
experiments and comparisons with good mercurial barometers, and found it 
worthy of reliance as a scientific instrument, only under tbe conditiOD that it 
is kept stationary, and individually tested to learn the corrections for tem- 
perature, Ac Had he trusted U> his aneroid barometer in a recent visit to the 
Black Mountains, he would have been led to errors of 400 to SDO teet, as was 
proved by the two good mercurial barometers that he carried. A traveUer 
who carries an aneroid alone with him, must not expect accuracy within two 
or three hundred feet Simply firom morion or from having been subjected to 
great changes of pressure, it will change its zero without givit^ any external 
indication. 



Mr . Gluaher, in a recent paper belbre the London Meteorolo^^l Sode^, 
stated that Mr. Spencer had endeavored to observe snow crystals, but, from 
Umir pariahabb nature, he has eiperienoed a great diflacull^, aa they require 
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to be nuuuttuued at a temperature below S2° of Fabreulieit's thenuometer. 
Mr. Spei .cer became desiroufl, in the study of snow crystala, to And some sub- 
Btaoce sLnilar in its habits of crystaUization, but of a lesaperohable nature, 
and wbii b would enable ub to trace the pn^ress of the crTstsIs from tbe 
fdmpleet vp to the most complicated fonns, so that, reasoning by analogy, we 
might be able to Ihtow some light on the subjecl Camphor ciTstallized slowly 
does not wholly assume tlie form of hexagonal ciystala ; but, like snow or ice^ 
takes the arborescent form, very ainiilar to the ftonds of ferns ; but does so 
when the process Is quick. The most convenient way to repeat the experi- 
ment on camphor is, to make a solution of this substtuice In alcohol, and add 
Uiereto some water of ammonia. The field of inquiry thus opened by Mr. 
Spencer has mnce ec^iaged a portion of the author's attention. Tlie prooesB c^ 
crystallization appears to proceed rapidly, and to commence simultaneously 
with the action of the ^ npon the liqoid, but to be by no means c^ttun cd* 
pnxieedii^ similarly nnder apparently «milar conditions. The procees c€ Ha 
crystallization bears the closest analogy to that of snow, and the one of most 
fi^nent occnrrenue presents an endless successioD of httle dots passii^ to and 
fro with the restless movements of animalcula ; every instant these globules 
very perceptibly increase in uze, and develop points, generally six in number, 
which continue to enlarge until they assume the ahtiacier of arh<M^eoant 
pinna;, the addition of the elementary ^[ure being effected at an angle of 90°. 
The crystal, when arrived at perfection, immediately begins to simplify, and 
continues to do so till it is evaporated. One main difference between them 
flguies and those of snow is, that t^y exhibit an entire want of ai^;ulaji^, 
and only ^proximate, even when at their greatest perfection, to the snow 
crystal just as it appears before Anally dissolving. The author observed that 
sometimes the figures were octagonal, and at times, when few were present^ 
many would be double, for they share in this respect a peculiarity of the snow 
(vystal, but differ in their being united by a pomt of contact common to the 
two, instead of being united by a slender aids, as in the crystals of snow. 
The author concluded by observing, that these bodies chiefly resemble the 
crystals of snow in their hexagonal star shape and in the arborescent form of 
their pinnas. If not, however, intimately allied, it is intereEting to observe and 
compare the manner of their change ; and a continuation of these observations, 
varied by experiments and the employment of other solnljons, may yet give 
increased information on a subject which, as Mr. Spencer remarks, is of pecu- . 
liar intereat, as uniting the confines of meteoroli^ and chemistry. 

NUMBEK8 IN NATITEB. 
Fby^cal science shows that numbers have a ^goificancy in eveiy department 
of nature. Thoo appears as the tjpioal number in the lowest class of pUnts, 
and regulates that pairing or marriage of plants and animals which is one c^ 
the fundamental laws of the organic kingdoms. Three is the characteriatio 
number of that clasa of plants which baa parallel veined leaves, and is th6 
number of joints in the typical digit. Ibur is the significant number of those 
beautiful crystals which show tliat minerals (as well as stars) h>ve their geo- 
metry. t%ve is the modi 1 number of the highest class of plants, those with 
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reticulated velna and branchea, is the typical number of the fiugera tmd toes 
of vertebral^ aJiimfilf^ and is of frequent occurrence among atar-fislies. Six is 
the proportional number of carbon in cbenustiy, and 3 x 2 is a common 
number in the floral oi^ans of mouocotyledonoua planta, sacb as tiie liliee of 
the field, which we are exhorted to consider, flfeiwi appears as significant 
0DI7 in a single order of plants (Heptandria), but has an importance in the 
animal kingdom, where it ia the number of vertebne in the neck of mammalia, 
and, according to U>. Edwards, the typical number of rings in the head, in the 
Ihoras, and in the abdomen of cniatacea. Eight is the deOnite number in 
chemical composition for ozjgen, the moat universal element in nature, and is 
very common in the organs of seo-jeUies. -ffine seems to be rare in the organic 
kingdom. Ten or G X 2 is found in star fishes, and is the number of digits on 
the fore and hind limbs of animiJH Withont gcdng over any more individual 
numbers, we find multiple nnmbera acting an important part in chemical com- 
positions, and in the organs of flowers; for the elements unite in multiple 
relations, and the stamens are often the multiples of the petals. In the 
arrangement of the appendages of the plant we have a strange series, 1, 2, 8, 
e, 8, 13, 21, 84, whici was supposed to poaseaa vutues of an old date, and 
before it was discovered in the plant. In natural philosophy the highest taw, > 
that of forcefl acting from a centre, prooeeds according to the square of num- 
bers. In the curvee and relative length of branches of plants, there are 
evidently quantitative relations wMch tnoUiematics have not been able to seise 
andei^ra^ 
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FBODUCnON OF VEKT HIGH TEMTKKAnjKES. 
SuNIB Claise Detille has published &□ extended description of the 
methods emplojed in his laboratarf to prodnco high temperatures, and bis paper 
poeBeases great ralue and interest For operations on a small scale, DeviUa 
emploja a lamp of peculiar consliudlon, in which the vapor of oil of turpen- 
tine or any other hquid hydro-carbon is completely burned by meaua of a 
powertiil artifldal blast of air. The lamp in question would be scarcely intel- 
l^ble wiUiout a Sguie, and we must refer for IViUer details of its construction 
to tbe original memoir. By its meatis a beat, sutBcient to melt feldspar, can 
be easily produced, provided Uiat tbe table bellows employed is of suffideat 
size and power. [We bave (bund it in practice lesa safe and convenient than 
the gas blast lamps with sixteen jets, introduced by Sonnenschein, but it gives 
a higher temperature.] The other apparatus discovered by the aotbor is a blast 
furnace, in which platinum and many other subBtances can be fused. It oon- 
aists of a cylinder of Gre day 18 centimetres in diameter and somewhat higher 
than its width. This may be surmounted by a dome 1« prevent tbe escape of 
tbe coals from the force of tbe blast. Tliis cylinder rests upon Oie edge of a 
hemispherical cavity connecting with a good forge bellows. A circular piece 
of cast iron pierced with opening about 10 millimetres in diameter, and dis- 
posed round the edge of the plate, forms the bottom of tbe cylinder and sepa- 
rates it from the cavity below. The author employs as fuel, cinders from tbe 
hearth of a furnace heated with tbe diy coal of Charleroy. These cinders are 
found mixed with pieces of coal, and are sifted upon a sieve with square holes 
of 3 millimetree in tbe side. What passes through the sieve is rejected. The 
coals employed must vary from the siae of a Bmall pea to that of a out Tbe 
crucible is placed in the cenlre of tbe cylinder and surrounded with kindled 
wood, upon which pieces of coal of the size of a nut are laid, and upon these 
the proper fuel of the furnace. The blast is then forced in slowly and gradually 
increased. The force of the maximum temperature begins about 3 or 3 oenti- 
melres above the iron plate, and is only 7 or 8 centunetres high. The coall 
above remain cold from the transformation of the carbonic acid into carbonic 
oxyd, which gas in tbe aulhor's furnace burns with a flame 3 metres m height 
Tbe heat produced by this arrangement is called by the author the " blue heal," 
from its peculiar tint In it tbe best ordinary crucibles run down like glass. 
The author uses three kinds of crucibles. The first is of quicklime, and is made 
of well hvmed lime slightly hydraulic, which is cut with a knifo or saw into 
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priams, witli a aquare baae 8 or 10 centimetres in the Bide, and 13 or 18 centi- 
metres high. The edges ace roucded, and a hole ia made in one end of a con- 
venieat ^ze. SomeCimos an inner crucible is used, each having its own cover. 
■When the Bubstonce to be heated is very refractory, onlj one crucible is used) 
and the walla of this are made 3 or 4 ceotimetres Uiick. The base of the cru- 
cible must he 5 or 6 cenlanietros below the bottom of the cavity. The space 
between the crodble and the walls of the cylinder must be 6 or 6 centimetres. 
In using a lime crudble, charcoal ia first to be introdaced, little by little, till 
the crucible ia covered ; the heat is then very gradually increased till the cru- 
cible becomes red, when tbe coala an removed to make sure that the crucible 
is not cracked, after which the heat may be urged to the utmost The second 
kind of crudble is of carbon. The author uses gas-retort carbon, and ^hioDa 
it OQ a lathe. To &ee the material from impnritieB, it may then be strongly 
heated in a current of chlorine, by whk* process it loses weight. These crud- 
blea are placed widuD cnidbles of lime, the intorvening apace being filled wilh 
calcined alumina. The third apedes of crucible ia made of alumina, obtained 
by calcining amutouia-alum. Thus prepared, it is plastic, but shrinks much on 
drying. To prevent this, the author miiea the mass with a caldned mix- 
ture of alumina and maible. A mixture of plastic and alumina, calcined 
alumina, and aluminate of time, in equal parts, gives a veiy hard and 
infiisible mass, which aoftena a little at the melting point of platinum. Once 
backed, these cmdblea remst all tests ; even aodiom has no action on them. 
The lime crucibles may be used whenever the alkali is not injurious ; the car- 
bon crudbtea have a more limited use in oonsequence of t^eir redudng 
agency. The alumina crucibles may be used almost always when lime will not 
answer. With reepeet to the heat produced by this furnace, the author gives 
the following details : — Platinum (iisea in a oudble of lime into a single well 
united button. This platinmn poeaeeses properties very different from those of 
ordinaiy platinum condensed Irom the aponge. When copper is plated with 
the fbsed platinum roUed out into a very thin sheet, nitric acid has no action 
whatever, aa it does not penetrate the leaf of metai A plate made from fiised 
platinum doea not cause the union of oxygen and hydrogen even aAer several 
hours. Eoaed platinum poeaeeses a perfect softness and malleability. In a cru- 
dble of carbon, platinum melts easily bat yields a brittle alloy of platinum, car- 
bon, and sUicon. By nuaing the heat above the temperature required for iiision, 
Deville succeeded in volatili^g the metal with remarkable ease, so that it coe- 
densed in onall globules. Pure poroxyd of manganese heated with carbon from 
st^ar in quantity less than sufficient lo reduce the oxyd, gave fUsed metallic 
manganese as a brittle mass, having a rose reflection like bismuth, and as 
easily reduced to powder. Its power decomposed water at a Utile above the 
ordinary temperature. Chromium as prepared in a aimilar manner was well 
fused, but not into a button, at the temperature at which platinum volatilizes. 
The metal is brittle and cuts glass like a diamond. It ia easily attacked by 
chlorhydric add, but little by sulphuric acid, and not at all by nitric add, either 
strong or weak. Metallic nickel tiises to a homogeneous button which may 
be foi^ with great fecility. It has a ductQity almost without limits and ia 
more tenaciouB than iron in the ratio of 90 to 60, according to Wortheim'a ex- 
10* 
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periments. This nickel contuned tmcea of olicon and copper. Fused cobalt 
is as ductile as nickel, and still mora tenacious-- According to Wortheim, its 
tenacity is to that of iron aa 1 16 lo 80, or nearly double. TUe most refractoiy 
body which the author fused was Miica, which, howeyer, in quantiUee of 30 
grammes was not perfectly liquified. The author considers tlie fusion of this 
body as the limit beyond whidi processea do not go. — Aim. de Chimie et 
de Physigoi, llvl 183, 1856. 



We give below the piindpal points and statements of a miniature pam- 
phlet recently published in London, on the " Uaes, CoDveniences, and Economy 
of Gas in Dwelling Houses," by Mr. Eutter, P.R.A.S. Of this little voltune, 
OTor thirty thousand cojaea have been disposed of and its practical sug- 
gestions will, we think, commend thcmaelvea to every intelligent reader : — 

Gas is superior to every other material as a light-givii^ agent, uot only on 
account of Ihe brilliancy of its eOects, and its cheapness, hut because it is 
safer, economizes time and labor, and is more easily managed. Always iu 
their places, the %hUng and putting out of gas lights is the work only of an 
instant. No sparks or impurities are blown, or otherwise scattered about ; 
and, coDsequenUy, there is uo risk of damping, or setting fire to clothes or 
fiimiture, as so often happens with tamps and candles. The time usually 
occupied in cleaning candlesticks and trimisiog lamps is no triSkig matter ; to 
gay nothing of the dirt^ the disagreeable odors, and the waste, consequent 
thereon. 

The management of gas is peifecCly ample and easy. All that is really 
necessary to be Imowu ahoat turning it on, and a^justitig the supply, and 
turning it off, to insure periect safety, might be acquired, by practice, in a few 
minutes. The moat ordinary degree of care and observation are suffltaent to 
guard against an escape of gas. When that happens, whether by mistake, 
neglect, or defect in the pipes or fittings, it is eaaUy remedied. The odor of 
gas is so unlike every other, constituting one cf ila most valuable proper- 
ties, that it can thereby be instantly detected, traced to iU source, and Imme- 
^tely prevented. Let it not Ije supposed that the odor of gas in a house 
is a common occurrence: Such a case is exceptive, and is as unnecessaij as 
that drains, or sewers, or cesspools, should l>e choked, or overflowing, or 
left uncovered. When an escape of gas is suspected or known to exist, open 
the door and window of the room, and search for it immediately — but not 
with a t^hted caudle — and the cause will soon be discovered. 

It must be conceded that in a house well lighted with gas, there are com- 
forts and means of enjoyment which are unknown where, from necessity or 
preference, candles or lamps are still in use. The advantages of a good light 
in all parts of a house, from the cellar to the attics, as contraEted with an 
indifferent or a positively bad one, are not likely to be denied. By a good light 
is intended just so much as is necessaij — a moderate, but not an excessive 
quantity — sufficient for all practical purposes, but no waste. In lighting 
private apartments this is a condition of the utmost importance. In shopa 
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md othw placet! of baEinesa, where doors are constaotlj open, ind Uiere sie 
other means of venfilatioii, it U not so. There a great quantity of li£^t is 
necesBaiy, and, as frequently h^pena, the number and arrangament of the 
gas-bumeis are intended to attract attention even more than the gooda dis- 
played lor Bale. In t^e quietneaa of the tamlly thia must be avoided. For 
special purpoeec^ it may be desirable to have the means of biilliantly UghtiDg 
up particular apartments; but on ordinary occasions, gas should be uaed 
solel)' with reference to comfort and atihty. 

It is sometimes aaid that gaa light ia injurious to the eyes. DuriDg- twen^ 
years of carefhl obaermtion and inquiry, no instance of the kind haa ever 
come to my knowledge. A powerful light imprudently used, or improperly 
directed, might be expected to be hurtful; but io that case light fhim oil, 
tallow, wax, or turpeutiiie, would be equally objectionable as that &om goa. 
To aay that a good light, in the aense in which the term is iiere employed, ia 
injurious, and that an indiETerent or bad one is not so, ia about as reason 
able as to afBrm that the light of the moon is more useful than that of the 
Bun, or tliat it ia ea^er and more congenial to the feelings to read, or write, or 
work by fire light, than by that from candles. 

The eyes are more distressed, and sight more impaired, by a few days 
of over-atraiuing in the dimneBS of candle ligh^ than by years of cloew 
application in the light from a properly regulated gaa-bumer. A good gas 
light, producing aa nearly as possible the same effects as diOiised sun hgbt, 
pUced at a proper distance Wn, and abovsi the eyes, is not injurious ; but, on 
the contrary, exceedingly agreeable and eminently preservative. The direction 
in which ajtifidal light falla upon the eyes has not received sufficteot attentioo. 
Table lamps and tandles are, in most mstancea, too low ; that is, the light ia 
too near the plane of the axis of the eye to be comfortable, or to produce the 
best illuminating effects. The natural, and, therefore, the most appropriate 
position fbr the light, is at a convenient distance above the eye ; the angular 
direction being, of course, dependent on the height and dimenaioiis of the 
room. In this respect, gas tiaa an advantage over other modes of Ughting ; 
the situation as well as the quantity of the light, being determinable with the 
greatest accuracy. • 

An uncomfortable degree of heat is sometimes complained of as one of the 
results of lighting a room with gaa. By a littie forethought, and a few sunple 
contrivances, tins might be prevented. Let it be remembered that the 
quantity of beat emitted by lamps, candles, and gaa lights is, in practice, vei? 
nearly in proportion to the quantity of light obtained. It matters not, there- 
fore, what meana are emplojrad or materials used in procuring light ; for, if a 
oerliun quantity be conaidered necessary, and there ha more at one time than 
another, or by using gaa instead of candles the quantity be permanently 
increased, the h^it difltased throughout the apartment must necesaariij be 
bcreaaed in the asme proportion. 

It must also be understood, tiiat the products of combustion are precisely 
the same In their chemical constitution, whether the ligbt^ving material be 
wax, tallow, oil, or gas. If gaa be well purifled, it not only yields a more 
briUiant light (hini a flame of the same dimenuons, but its oombustion is more 
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perfect than thst oF lampl and candlea. In naing Qie latter, there ifl A pre- 
pwatorj process of Taporization — » necessary part of the light-giriDg opera- 
lion. In burning gas tlaa is diapensed witli, mid many impleaaant odOTB are 
thereby avoided. 

How bappena it that a room once considered so eomfbrtable when lighted 
by candles, should all at onca become oppreadvely warm when lighted by 
gaa ? This ia a question not yery difficult to answer. It is an every-day 
oocuneoce. In the room referred to on ordiuar]'' occsdons, there had pro- 
bably been two candles osed. On special occasions, the number might have 
been increased to lour. Gas light is introduced. The usual habits of pru- 
dence and economy in the ose and management of light seem to be entiretj' 
fbrgotten. Gas being much cheaper tGan candlee, the light more agreeable, 
and the quantity so eaaly increased, all the thoughts are absorbed in lighting 
the room effectively. If only one'gas-bumerbensed, — and that perhaps may 
not be the proper fbnn and rize adapted to the room — it is likely that in the 
first experiences (^ a good lightj the qnautity may ba eqoal to that fh>m eigh^ 
or ten, or even twelve candles. If two burners instead of one be used, evrai 
supposing them to be appropriate, and of a smaller size, it is not likely that 
there will be less light than from eight or ten candles. 

In the case here described, is it wonderiol that the room should be uncom- 
fortably wann T What is to be done 7 Be more economical of light. Obtain 
the advice of those whose knowledge and experienoe may be relied on, and, 
following their directiona, use suit&ble bumeia Bad ghtsses, admit a oontinuoua 
supply of fresh air to the room, and adopt some of the simplest and cheapest 
methods of ventJlatloD. All will then go on well. Every room and passes 
in a house might be properly, that is, eObctiTely lighted ; and there need be 
no waste of gas, no excess of light, no uncWbrtable degree of heel^ and 
what is likely Co be of equal importtmce^ no cause of complaint about expense. 
These conditions imply good management ; by which is meant Jnst the same 
amount of care and watchfulness as are usually exerdsed over other domestic 



There is no resson why gas should be wasted, or used extravagantly, any 
* more than that the most ordinary articles of food, or clothing, or fuel, should 
be thrown away or misapplied. This is a part of domestic management in 
which servants require to be well insbucted. Until it is expluned to 
them, it is difQcnlt fbr some p^sons to tmderstaod how that which can be 
seen only by its illuminating effects can so easily be lost, or improperly osed, 
or wiUiilly wasted. A few lessons on this subject will be very oaeluL 
Masters and mistresses will increase their own knowledge, by thus endeavor- 
ing to impart a Uttle of that which ought to be possessed by other members 
of their household. 

When it is siud the cost of gas is equal onlj to one-seventh of that of 
(mould) candles, be it remembered the comparative cost of the materials has 
reference to equal quantities of light from each. To Huppoee that the light in - 
B room bitherto supplied by two candles, and afterwuds by gas equal to 
twelve candles, "would cost less in the latter case than in the former, would 
be a very great mistake. Experience soon corrects these errors ; bat it 



^ (ritb it a fbeling of diBappointment, if ni 
Tbe low price at which gss is sold, leaTes a wide margin for practisiiig 
eoooomy. It is impossible for any one, in the traJiation from candles to gaa, 
to be satisfled with the same quantity of light they had formerly used. This 
is a practical result; and so long as the excess is kept within reasonable 
limita, eveiy statement here made about the obeapness of gas, in oomparison 
with candles tuid loisps, will be tWy TeriSod. 

There is no burner better adapted for private houses than the union-Jet, 
commonly called the flsh-taiL It is made of various 'sizes, and is cheap and 
durable. The smaUest szes answer the purpose of single-jet burners lor bed- 
rooms and passages ; whilst the larger are so easily adjusted as circumstances 
require, titat the combustioc of the gas is perfect when the quantity of light 

la diooang fittings no special cGrections are necessary. So great is the 
TaHe^, and so easy is it to obtain whatever is suitable, both in price and 
appearance, that every one's wants can be supplied. As a matter of taste, it 
is desirable to tlunk of the height and area of the rooms, the color of the walls, 
the style of the furniture^ and the uses to which the rooms aie applied. 
Light and elegant fittings, tastetiil in detugn and beautifiilly got up as respecta 
workmanship, have taken the place of the umaestung maases of metal which 
formerly disfigured, and assisted In orer-bealjng, the b«st rooms in a house. 
This is an importaot change, and in the r^t directjou ; due, in a great mea- 
sure, to the cheapoeas of gas, and the increased demand consequent thereon. 
The cost of fittings was formerly an obstacle to the use of gas. There is no 
longer any cause for complaint in this department. Cheapness, osefuhiess, 
durabiUl7, and embelUidiment are easily fouud so to harmonize that the pocket 
need take no exception to what is most approved by the eye. 

It deserves notice that the use of ground (roughed) glaasea is attended by 
loss of light, and, as a consequence, more gas is required, and, therefore, an 
additional qouitity of heat produced. Under Uie most favorable conditions, 
at least one-Cburth of the li^t is absorbed; and when the glasses lose their 
color a still greater quantity, varying from a third to one-half Everything 
need not be given up to utility, nor nnist too much be yielded to appearances. 
A middle course is the easiest and the wisest All kinds of gas glasses, espe- 
ai>i% those used with fish-tail bumera, may be made sufficiently ornamental, 
if the lower,parta were left perfectly bright The light would, in that case, 
be most abundantly diFTused, exactly where it Is most needed ; whilst comfort 
and economy would be easily and pleasantly combined. 

Ventilation is a subject much too difficult to be discussed in a few pages. 
Some general directions are all that can be promised, and it is hoped they will 
prove BuCBcient 

Takir^ any number of bouses in a given locality, it is not to be denied that 
those well lighted with gas are mora easily and efficieotly ventilated than the 
others. Spontaneous ventilation, that which most closely imitates natural 
processes, is greatly promoted, and indeed is always in operation, in a house 
whose walls, and ceilings, and tnmiture ore dry and warm. ' In such circnm- 
itanceg it is impossible that au- can rem^n at rest A constaiit interchange 
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ii effected; fresh lur forcing itself in, and having its t«mpenitare raised; 
nben, making ita escape, it g^ves place to a fiutiier supply at a lower tern- 

The process just deEcribed might be greatly assiated by the admisaon, by 
day and mght, and at all seasons, of a certain quantity of cold air into th« 
principal passages of a hoose. An opening in a door or window, properly 
protected from weather, and on the most sheltered ade uf the house, is all 
that is required. Partition walla, and others whidi are battened, usuallj supply 
a means of indirect communication, between floors and ceilings, with the Toot 
of the bouae. No better system of ventilation can be adopted than to admit 
a properly regulated qoantity of air, in this way, to partionlar rooms where it 
is most needed. Taking the air from the top of the bouse, that is, from the 
root) instead of the bottom (the kitcben and other domestic offices), it is always 
cool and wholesome. In many instances advantage m^ht be taken of a 
picture, or a lookiiig-glass, or a book-cose to conceal Ein opening in tbe 
plastering, the nearer the ceiling the better, say ten or twelve inches square, 
for the ingraas of lur. This should be covered wilb peribrated zinc, to keep 
lut insectf^ and fitted up with a sUding-door adjustable at pleasure. 

In devising plans fbr ventilating, many persons are greatly troubled about 
getting rid of the heated sir, and Cbey are disappointed because it will not 
make its escape at any opening they may choose for it It is easier to begin 
by admitting a continuous supply of cool pure air ; just so much of it^ accord- 
ing to season, and temperature, and other circomstances, as shall be agreeable, 
and yet its presence sbould not be indicated by creaUng a draught. If this be 
well looked after, there need be no anxie^ about what becomes ot the vitiated 
air. That must be displaced by the entrance of fteeb air. Both kinds cannot 
occupy the same place at the same time. This is ventilation on the truest prin- 
dples, and without risk of havii^ the head almost blown o^ or the feet fioien. 

The gas meter is now so generally used that any descripUon of it is bera 
unnecessary. As an accurate and disinterested measurer, between buyer and 
seller, it has no equal in cominerdal transactions. Its construction and mode 
of operation, tba working of the index, and its means of recording the qnan- 
tity of gas which passes thnmgh the machine, are eauly ezphuned and 
quickly underatood, by those who wish to possess the necessary information. 

In estimating tbe relative cost of gas light, as compared with the hght from 
tallow, wax, and oil, it has been already stated, that equal quantities of light 
from each material form tbe basis of such calculations. 

The several standards of comparison and their respective prices are as fol- 
lows, namely — 

Tinoi>c«idl«(dlF» U<Ap«rlb. 

Do. do. {mooHi) BA dJtto. 

Oompotltlun eandlM IDA ditto. 

Vu ditto Still. ditto. 

Common lamp oU Bt, M perglL 

Sporm ditto 111. ditto. 

When tbe charge for gas is fa. per 1,000 cubic foet, a quantity sufficient ti> 
produce liglit equal to that to be obtained from a pound of tallow (mould) 
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can^ea at 8d. will oost otilj lid. ; whicb ia leaa tium one-fifth the price of 
candles. Compared with war candles the cost of gaa light will be one- 
Bixteenth. 

In comparison with the cheapest land of lamp oil, the cost of light ironi 
gas will be less than one-fiftti, and compared wilh sperm oil odIj ODe-niath. 
Gaa is admirably adapted, and is coming eitensiyely into use, for warming, 
ventilating, and cooking ; and for many other pncposes both domestic and 
commercial. Cooking b; gas is easily understood, and is very cleanly and 
convenient. In many other respecla it poseesBes advantages bo peculiarly its 
own, that it needs only to be fairly tried to realize all tlmt can be said in its 
fevor. Roasting by gas is the perfection of that part of the culinary art 
The meat thus prepared, both in flavor and nutritive properties, is superior to 
that cooked by an open fire; and this is as applicable to the smsJleat, as it is 
to the largest jomts. In baking cakes, or pastry, the requisite knowledge is 
acquired in a few hours ; the heat being regulated with such accuracy as 
always to insure success. In warming by gas it is desirable that the stove 
should communicate with a flue or chimney ; but always in such a manner as 
tbatj wlulst the products of combustdon escape, as much as possible of the 
^eat might be retained in the apartment. 

INVKSTiaATIONS IN CHLOEIMETItY. 

The anom^es presanted at times in Uie proems of treatmg with bjpochlo- 
rito of lime (commonly called chloride of lime) the standard test liquors of Gay 
Lassac, have just been explained by MU. Fordos and O^lis. A normal Sain- 
ton of the hypodtlorito haviug, at the end of some Hme, lost its standard 
value without havmg lost its bleaching power, tl ese chemists examined the 
Uquld and found tliat a part of the hypoclilorous acid was changed to chlorous 
acid, which bleaches indigo well, but does not act on the atsenous acid 
employed in the j»v:>ceES of Gay Lussac 

This tkct ia or groat importance m commerce ; fbr col examining a hypochlo- 
rite of lime or soda, the merchant or dyer is not anxious to leara the quantity 
of hypochiorous acid present, but wishes to know the quantity of coloring 
matter a given weight of the h jpochlorio will bleach. 

MM. Fordos and Gffis have therefore sought for a letter process | and after 
employing it fbr fbur years in the fine establishment founded by them on the 
Seine, tiiey publish it for the bonefltof the trade. They replace the arscnoits 
acid with hyposulphito of soda, a salt that ia dehnito in composition and 
unalterable of itself, and which chlorous acid destroys easily. It is vei; 
soluble in water, and not p^nsonous, and therefore every way iH«ferable to 
the arsenous acid. 

Excepting this subsdtuljon, the process neembles that of Gay Lussac; 
2'T7 grammes of crystallized hyposulphite of soda dissolved in 1 litre of water, 
constitutes the test liquor, corTcspanduig to the arsenical solution of Gay 
Lussac. Ailer having taken tO cubic centimetres of this normal fiquor, 100 
parts of water are added and some drops of indigo ; and as the bypocldorites 
are gel orally alkaline, and since the hyposulphite of soda does not decompose 
readily except in an add Uqnid, some drops of sulphuric add are added. As 
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the «o1olioD of hTpocnlpbiW bu been prerionsly dilqted wJUi wMer, tlm« la 
no dinger that the hypoBolpharciai Kcid will be immeduteif deoompoaed in 
cooaequence of the slight eiceai of aulphoric acid added. 

This b;pomiI^it« is «Iso so excellent antidole of bromine and iodioe, which 
mre largely in use in the operntionB of phot<^rspby. 

ATOinO WHGHT OF LITHIUM. 

ProC J. W. Hallet has, during the past year, accurately re^delenoiDed the 

atomic weight of lithium, heretofore a not fully settled point. Prof. M., by a 

■eriea of analyBea, has Bbown, beyond a doubt, tbat 66.89 must be taken as 

the equiTolent of this metal, a number CMTeeponding to 6.90 upon tbe hydro- 



In the Sdenliflc Annual tor the year 1866, an investigation of a guano 
□f renoariuMe compoeition bj Dr. A. A. Hayes, is given. The restrictirai 
Imposed on bim by those having an intenct commercially in monopolizing 
the article being removed, we can now state that the remarkable body 
named by Dr. Hayee rock guano, abounded in Monks Island off the coast of 
Sritiah Gmana. In the experimental course adapted tor the purpose of 
explaining how comminuted flah bones and animal matter could Ibrm a solid, 
compact, and hard rock, which Bome peraoDS cou^deted as a tava, it was 
demonstrated that the decomposition of organized bone in pure or saline 
water, crfTered points of great interest to chemtsta and geolo^sts. The fol- 
lowing ia a brief alHtract of the results obtained; — 

Where bonee immersed in water, either pure or saline, are ezpoaed to tbe 
temperature of 80° F., a fermentative decompoation of the tieeues of tlie bones 
commences nod continues for some time. The gases evolved are mixed with 
the acids and ethers usually produced in the decompceltion of muscle, and 
the sulphur compounds are also present, air traing freely admitted. The Ikt- 
cella of the tissues become broken, Ikts and oils are separated, while a sup^. 
ficial breaking up of the structure of the Iwue occurs; translucent bones, like 
flsh bones, become more opaque, and an evident chemical change of oamposi- 
tion advances. 

The water becomes greyish in color from mspended matter, and contains 
the whole series of acids known to attend organic decomposition in presence 
of Bzotized compounds, but most remarkably it la aBc^ine in its action on test 
papers. At a certBJn stage of the action, no ammonia i» prtsent ai a ioK. 
The fluid either from pure water, or saline, or sea water, will bear heating to 
200° F., and a coagulation of albuminous compounds ensues, On fluid remain- 
ing alkaline. 

Tested for bone phosphate of lime, this salt is found to be present in the 
same proportion as we find dissolved thim receipt bono by warrg. water diges- 
tion, and without further examhiation the case might be passed as one of 
simple solution of bone phosphate in a gelatinous solvent. 

If an excess of ammonia be used to separate the bone phosphate dissolve^ 

L_ ,. ,C.(Kigle 
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and a modarate heat, or even boiliog, be resorted to, the whole of the bone 
pbOBpbaM can be separated, ieaiiog a dear fluid, which, thus deprired of 
moat of ils organic matter, readily passes the filter. 

Od adding to this filtered Gelation an ammoniacal solution of lime, an 
instant abundant precipitation of a hjdrated salt takes place to such aa 
ejclent that the whole fluid beeoinea ajeUy in oonsialency. This salt is prin- 
r^ipallj boos phosphate of lime, crenate of lime being present, beades oUier 
organic salts of lime. 

The pho^Junic add thus separated &om tho bone in putrefaction, leaves 
the lime base in the presence of arsenic and other oi^antc at^da, for the 
OBxbonic add to unite with and form carbonate of lime, at the same moment 
phoaphoric aciii dissolves in the fluid wiSiovi preoeaiing an aJkaline rsaction. 

Recently prepared bone phosphate of lime cao be decomposed by a cur- 
rent of carbonic acid m pure water ; the bicaibonate of lime separates partly 
as carbonate and partlj' lemEuns in solution. Ammooia causes bone phos- 
phate to fell, but the filtrate contains much phosphoric a<ud, which is uncom- 
bined with an earthy base. 

The fiuid wMch dissolves phosphoric acid from Ihe bone, also bclda a small 
quanti^ of bicarbonate of lime in solution, but the alkaline action is not 
wholly due \o the presence of Uiis compound. It appears that a portion of 
protein or other animal organic base holds the phosphoric acid eng^;ed nt 
the moment of ita separation. 

In two cases of poisoning by phosphorun which were chemically ex- 
amined by Dr. Hayes, the contents of the stomach, and even the parts of the 
tissues, altered by the phosphorus were strongly alkaline. Bath cases 
afforded a compound in which the pbospborus es phosphorous acid was in 
union with organic matter. 

This elimination of phosphoric acid in the progress of putrefactiTe fermen- 
tation, explains, as had been done, tho formation of rock guano. It shows 
us how readily bones give to sea water and other waters their phosphoric 
acid. In connection with physiolt^, the experiments show that phosphoric 
add may exist in the tissues, although the compound be alkaline or neutral, 
and that a phosphate may pass away or be eo placed without the disturbance 
which might have been expected. 

■Wohler has more recently shown the solubih^ of hones in water, but it is 
possible the beautiful decomposition here described may have escaped his 
attention. 



ON THB COMPOSITION OF THE DEPOSIT OBTAINED BY THE 

BVAPORATION OF SEA WATEK. 
An extended research on the composition of natural waters, carried on for 
some years, by Dr. A. A, Haj^ has demonstrated the existence in all 
natural waters of certain organic salts, which, present in only minute quan- 
tity relatively, have yet a very important and wide bearing on the origin of 
cemented rocks. It became important, therefore, to study with much minute- 
ness the ximposition of sea water, omitting the more obvious and well known 
Iiut6rial9 ■vhi<^ Cbrm tlie saline parts, and keeping in view tbose which elude 
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the ordinary tmaljiical pn^cesses. A part of these reeiJtB has been published 
in the proceelingH of the Boston Society of Natural Histoi?, while some of the 
more important conclusiooE have not ;et appeared. The present article is 
intended to illuatrate the method re«orted to in a particular case, and to givs 
the compodtion of the matter which Gjiide by Uie eraporation of sea water, in 
presence of a large volume of the water, and excluded from matters in suapen- 
HioD, in its relation to the new bets. Analysis had shown that the water of the 
Cambean Sea, at different depths Midin different monttia of the year (which, 
from the cuirenta and great ev^MDratton, may be conaiiiered as repTMenting 
the main compoaitian of sea water), contained organic salts of lime, one of 
which, the crenate, was easily reo^ised, while one less easUy determined 
awaits ilirther examination. Tiiis bet, established by analysea of many 
samples, snggealed the importance of a re-ezaminalioD of the depodt which 
ialls from concentrated sea water affected by heat, although the deposit in 
the water of sea-going steamers had been analysed by skilfa] chemiata before. 

A momeDt's coiisideradtm of the dreomstances shows that the supply 
pump of the boilers of a sea-going steamer must late up an average of the 
Biiporflcial waters through which the vessel passes and re-passes, and any 
deposition taldng place in the water of the boilers would represent an average 
composition in the earthy salts susceptible of depositiou. The fine steamers 
of the ColUns hne to Liverpool from the port of New York, are provided with 
boilers composed in large part of vertical tubes, Ibrmed of Sne brass, drawn from 
ingots. The water of the ocean is pumped hito horizontal reserroira^ trota 
' which it rises only so rapidly as the evaporation demands, and hence any 
depodtion taking place in the brass tubes will be free from sn^>ended 
impurities, and represent such compounds, whether pre-ezistiug in Ihe water, 
or fonned in it by heat as it becomes concentrated, while abimdance of water 
is present. A quantity of this deposition obtained from the polished tubes of 
brass, when subjected to analjria, gave about twelve per cent, of sub-carbonate 
of magneda, to about eighty-three of sulphate of Bme, besidea phosphate of 
lime and other products. 

The suI>carbonate of magneda results from the action of the oi^nic salts 
of brine on m^jieeian salts contained in sea water, as takes plaoe in the 
analysis of sea water, and hence this decomposition, which had been referred 
to the presence of bicarbonate of lime, becomes a shnple case of double 
decompodtioiL Experiments show that bicarbonate of lime does not decom- 
pose magnedan salts, but dissolves with them; while carbonate of lime, 
bailed with magneuan salts, decomposes them : the action is never perfect in 
presence of sulphate of hme. A portion of carbon derived from one of the 
organic adds by the action of heat, is always present^ as is also a silicate of 
iron, which had been dissolved in the water. 

The phosphate of lime foimd is not bone phosphate existing in the watffl', 
but the phosphate containing tvm proportjona of base to one of acid, as found 
by Dr. Hayes to result in all cases of decomposition of bones in water, 
^Iher pure or saline. ' The action of this organic salt, [onTed to exist in sea 
watw in ceioenting rocks, is a sut^ect to be ooniddered by itselC 



TO MAKE EANCID OIL SWEET. 

A correspondent of the LondoE .Sutlder gives the tbtlowing results of bia 
experimenta upon nuicid oU. 

The following substances will jireiwni oil from getting raticid: — 
. 1. 6veet spirits of nitre. A few drops added to the oiL The effect is due 
b) the tittrtc acid of the spirit, oxidizing eveiy thing but the oil itself The 
hydrogen has nothing to do with it. 

9. Creosote iqjpeaie to answer even better than tiie last, 

S. Hethylic alcohol (common " wood-sjnrit"), if added in small qnantit; 
to oil, will prevent ila pntrefactioo, probablj Erom the (veoeote, Ac., it contains. 

4. Hypochlorite solution. The hypochlotilo of soda is about the best, but 
a little lirong solution of chloride of lime does very well, shaken up with the 
oil : when required for nse^ the (dl may be decanted Irom the top, or drawe 
off with a sjphOD ; or let tlte mixed oQ and wJuCton be poured upon a tarculai 
filter, Oiormghiy wetted wiik water, and placed in a finiael, when the sobOian 
will pass through the filler, Uie ot'I being left. Any liquid which does not 
perfectly mix may be separated in this manner ; the filter paper to be pre- 
viously wetted with the fluid intended to past tbrougb. 

G. Small [Hecea of charcoal, soaked with diluted nitric acid, I hav« fbimd 
to possess mmilar properties to the above. 

Substanoes that will make rancid oil sweet ; — 

1. Sweet spirits of nitre. 

3. Creosote (very uncerbun — cannot be depended on). 

3. Metbj-lic alcohol (very uncertain — of little use). 

4 Hypochlorites (guile ^ffedaal in a few hours ; ia a few miirates if boiled : 
the i^ salis are of little use). 

5. Peroxide of manganese (very good). 

6. Animal charcoal (very good, but takes a few days, unless boiled with 
the oil). 

7. Charcoal (of no use unless boiled with the oil: that from beechaood is 



xisPB,ovmaisTB in thb luinTFAcnntB and fbepabatiok op 

OILS AND FATS. 

03 Jrom Oie Avocado Fear IV«. — The Avocado pear tree (iaurw Pa-sea), 
a native of the West Indies, produces a highly olea^ous fruit, which yields 
an oil that promisee to be useftil in the arts. The Governor of Trinidad lately 
forwarded some spedmeas of this oil to Prof HoS^an, who states that the 
oil hag an acrid principle in it which he has been unable to separate, and also ■ 
oontains much mucilage ; but that when treated with a small qiianti^ of sul- 
phuric add, after the manner practised in France for the reSnement of rape 
oil a very excellent oil for purposes of iHumiDatlon was obtained, bdng, in 
&ct, nearly ns good as sperm oiL The oil is also very guitahle fbr the rnanu- 
&ctuie of Bosp, either in its unbleached state or afler bavit^ been bleached 
witii chlorine. 
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Valatniztd Oib. — A poteot has beeo taken out in BnglAnd, b^ Aleiaoder 
Pirkes, fbr treating oils with the chloride of eulphur, which changes their 
Oharocler, rendering them simihir to vulcanized india rubber, and insoluble in 
mineral oaphtha and aulphuret at carbon. He heats about 3 parts, by weight, 
of llie cliloride of sulphur with 8 parts, by weight, of oil, up to almut 250°, 
:fhen the combination of the two Ie effected. This vulcanized oil, it is 
(tated, can be mixed with gutta percha or india rubber, to cheapen the 
manufactured articles made from these materials. 

Oil for Fainting. — P. Gontier, of Paria, haa taken out a patent for treating 
P'^PPJt linseed, and other oil for mixing with paint, by adding to these oils, 
when slightly heated m a caldron over a fire, sulphuric acid, resin, man- 
ganese, and litharge. One pound of oil of ritriol and 1 pound of mangauese 
are BufBcieut for 10 gallons of oil and 10 pounds of resm. They must be 
•dded candously, and stirred well for three or four hours. 

Prodacb of Castor OU. — A patent has been obtained by Wtlaon and Payne, 
of Ijondon, for an improvement in treatiiig oils to obtain a new elastic pro- 
duct Castor oil is placed in a still, and the t«mperBture of it is raised to 600° 
or 650° Fah. — superheated steam being used in heating. As the act of dis- 
tillation goes on at this heat, it is found that when about one half of the con- 
tents of the still have passed over in the form of Iht acids and glycerine, a 
lew drops of a milky-white substance also come over. The heat is then cut 
oB; and the distillation Slopped. On the interior of the still there is now 
found a peculiar spongy elastic matter, which has an offensive odor, which is 
removed by a current of low pressure atesm, and washing with a Bolutioo of 
the carbonate of soda. We understand that this elastic product possesses 
some of the qualities of India rubber. 

A Mr. Durant, of Ijondon, has also obtained a patent within the past year 
for extracting a very clear oil from the castor t>eans. The outer skin is first 
removed by rollers previous to the crushing and heating of them. This sim- 
ple improvement produces a clear and fine oil, which it is proposed to call 
"castrine," the outer cuticle being then applicable for manure and other 
purposes. By this process the thicker portion, or stearins, which is noW lost 
(by being mixed and left with the outer skin or cuticle), is obtained, and the 
oleagteoua or thin portion of the oil is not colored and deteriorated. 

OH from Peb-oleum and CooL — Mr. Bancroft, of Liverpool, has lately 
patented a method of manufacturing oil from petroleum, or earth oil, found 
in Burmah and other cMuntries of the East, which process is as follows ; — 
The crude petroleum, or earth oil as imported, ia placed in a cast ur>n still 
of ordinary coBstniotion, to the centre or body of which a spiral worm of 
copper is fixed, attached to a steam pipe passing out of the side near the 
bottom, and communicating with an ordinary steam boiler capable of resisting 
a pressure of 60 lbs. to the square inch. The copper worm should be open 
at the tOft and terminate one foot above the cylindrical part of the still, or 
one foot within the dome. The still should be supplied with longitudinal 
copper condensing pipes placed in an iron or wooden cistern lined with lead, 
which is to be supplied also with aatsim pipe communicating with the boiler, 
and Med with water The still being harged with the crude petroleum, tli» 
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first part of the diatillatten is carried on by the aid of high presBura ateam 
being passed through tho spiral wonn until the moat volatile parte, among 
which ia eupion, are driven off; the steam ao applied ahould not be leas 
than flfty, and not more than siity pounds' pressure to the sqaare inch. 
Fiitr pounds' pressure is found to ajiawer in practice. The distillation is 
then continued, aided hj a gentle fire placed underneath the aUll, untQ one- 
flfth part of the contenta of the still have passed over into the receiver, and 
that one-fifth part is found to be eupion nearly pure. The contenta of the 
receiver are then discharged into another vesael, and kept aeparate from the 
further distillation, which is continued, the fire being urged and the steam 
aupplied to the still, until the remaining ninelj-fiTe parts, or nearly so, have 
passed over ; tljese will be impure eupion, that is, eupion combined with other 
carbo-hydrogens, holding a large quantity of paraCfine in solution, and called 
eupion oil, the production of which is the object of the second course of 
distillation. During the latter part of this distillation, large quantities of 
paraffine and a small part of pyrolaine pass over ; and great care must be 
taken t<^ keep the condenung pipes at a temperature of about 90 degrees 
Fahrenheit at the middle of the distillation, gradually raising it to about ISO 
degrees Fahrenheit towards the end. This object is obtained by means of 
the steam pipe passing into the water contained in the refHgeratory datflm 
surrounding the condensing pipes. There will remain a residuum in the body 
of the still alter the charge has been worked off, containing a large quantity 
of paralfine ; this ia placed in an iron retort (similar to those used in gas 
works), and is heated to a low red heat ; paraffine vapors pass of^ and are 
condensed by means of a Btnjght iron conden^g pipe of at least three inches 
in diameter, issuing from the interior of tho retort, and maiutBined at a tem- 
perature of about 120 degrees Fahrenheit, by passing it through a cistern of 
hot water kept at a uniform t'tmperature of 130 degrees Fahrenheit, or there- 
abouts, throughout the distillation. The Impure paraffins thus produced ia 
mixed with the eupion oil before mentioned, iv it may be purified. 

TVealiTij Bilamiwta Misieral Frvducls pr the Attraction of Oils, £c. — M. 
Barry, of France, haa recently patenled some improvements in the treatment 
of bituminous shale. Boghead mineral, and other schistose bodies, to obtain 
various commerdal results therefrom. The produce is, highly rectified 
mineral oil, mineral oU for lighting, lat unctuoua paraffins oil, and mineral 
grease. The inventor uses retorts for decomposing the schistose bodies, and 
a receiver. Tho pipes which conduct the gases fivm the retort, enter partly 
ink) the receiver, which ia placed at some distance from the retorts ; a con- 
denser, provided with refrigerating tubes, condeusiug the raw oils and ammo- 
niacal waters. Purifiers formed of wooden cases, lined with lead, and pro- 
vided each with an agitator, are employed to place the oils, alter their aepara- 
tion from the thick tar, in contact with 6 p^ cent, by weight of sulphuric acid. 
The matters must be ^tated for about three hours, then left to settle down, 
,and drawn off into a second purifier, placed under tho first, where they have 
added to them about G per cent, by vreight of caustic soda, or a sufficient 
quantity of lime water, and the whole ia to be well stirred for several hours, 
and then allowed to setUe. The distilling apparatus for the raw oils, ia com- 
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poeed of a cucurbit, placed over the fnm&ce ; it ia litted witb & man-hole Ibr 
clearing it out, aud coimniimca.teB by a pipe with a coil, from which tlie pro- 
ducts of diatillatioD are discharged inlo a receiver. Aft«rsvl)mitting the raw 
oils to a, primary dislJUatioD (to separate the semi-liquid tar which remaiua in 
the cucurbit), they are heated succes^Telj with sulphuric f.cid, caustic soda, 
and lime water, and are then re-disUlled in the eame manner aa molasses or 
rum. The oils separated from the thick tar yield (under a pioperlj-regulated 
distillation) first, the light essentjal oil; and afterward^ oils of a deoser 
character. The distillation may be further proceeded with, but the heat must 
be pri^resdrely increased, and the product resultiug will be unctuous oQ, fit 
fbr greasing and lubricating. A nearly liquid tar will still remain in the 
cucurbit, which may be converted into ablack grease by mixing it with caustic 
Boda. After being well attired, at a temperature of from 76° to 86° Fahr.,fbr 
two or three hours, sapouiGcatioa takes place, and tbe matter, being run into 
appropriate receivers, ibrma what the inventor terms mineral paraffiniaed 
grease. The unctuous oU ia placed in reSigeralors with double bottoms, 
wherein it ia submitted io a low temperature, at which the paraEBue will be 
separated, the remainder being gathered in bags and submitted to pressure, 
in order to extract whatever little oil it may contain. In the decompodtion 
of schistose substances, the heat for the production of the oily matters must 
never exceed 400° t« 600° Fahr., Ibr if carried beyond, all tlie gaa would be 
converted into carbonated hydn^en and carlionic oxide, to the detriment of 
. the hjdro-carhonated and hjdro-carburetted liquids obtained. 

Improveniffnb in Hit Preparation o/ Oils, — A patent has been taken out in 
England by H. Hart, tor a lubricating oil which can be made by any pereon. 
It consists of seven gallons of lard or other oil mixed with one gallon of 
crude turpentine. They are stirred tK>gether until tbe turpentine is folly 
incorporated with the olL It is stated that this mixture also makes a good 
and safe burning oil. 

EGG ALBDMKN IN CAUCO-PKINnSG. 
Some curious statistics have been reoently published, indicating the extent 
to which egg albumen ia employed in calico-printing. This substance is used 
sa a medium for afBxing upon the cloth certain insoluble p^fments, such as 
artificial ultramarine, not attachable in the ordinary process of dyeing, and is 
a new and valuable auxiliary in calioO'printing. A single calico-print 
eeteblishment at UuLhausen, Germany, uses per annum, 8,000 kilt^rammas 
of dry allmmen, at a cost of 10 francs per kilogramme, equal to 60,000 fi'aiics; 
8S0 eggs produce one kilogramme, which multipUed by B,000 is equal to 
3,600,000 e^s. One hen produces 300 eggs per annum; and, t^ereibre, 
13,800 hens are requhred to supply this one factory. 

r THE MANUFAO- 



The following are t^e oonclusoos of a paper on the theoiy and manMhoture 
of 801^, recently read befia* the London Society of Arts, by a genUenian of 



moch practical experience and knowledge. After delaiing the mtonofc of 
tbe e^perimenta and patents brought forward lor tlie peat ten j'ears, ha said 
that the only patent relating to the manufacture of Boap wliicb appeared 
like)/ to succeed aod to lead to a practical result, was for combioiag the 
materiala by mechanical means witbout the aid of flre, the' object being to 
aToid the formatioa of glycerine. Hs Mt satiaSed that mocb iaquiry, and a 
series of accurate ezperimeuts on 'a large scale, must be devoted to this 
subject, before the success looked for can be achieved, fie says : — 

" If the theoiy of the maouiacture now genecally received be correct, we 
must Dot be sanguine of great improvemeots b^og made in the process. 

" It ia hardly possible to have a purer or cheaper alkaU. 

" The process of combmation, by the joint action of steain foi Ore, or bj 
steam only, is simple and rapid, and the treatment of the soap, oooltng it in 
frames and then cutting it into bars, after the chemical proceas is perfect, can- 
not be much improved or cbe^>ened ; but if we seek for new principlea under 
which the saponificatioa may take place, there is room Ibr great economy in 
tbe raw material^ and, therefore, for the production of an equally good, if 
not superior, article at a veij low price. 

"At present, from 8 to 10 per cent of tbe fatty matter used in soap- 
making is converted into glycerine, and is wasted. We make nearly 100,000 
tons of soap annually, requiring 60,000 tons of tallow, oil, Ac, one-tenth of 
which ia absolutely thrown away. 6,000 tons, at £80 per ton, or £180,000 
per annum, is the measure of this waste. 

" The quantity of fatty matter required to make a ton of perfect soap, is 
13 cwt. a qrs. lbs., or 1,640 lbs., but anfllyae the soap so produced by what 
means you may, you cannot reproduce more than 1,400 lbs., not of tallow, 
but of fatty acid or hydrogenated tallow, and therefore representing really 
but little more than 1,300 lbs. of tallow. The difference between Uiese 
quantities is to be found in the glycerine." 

UfPBOTBUXHTS IN THE UAlTTFACniRE OF &OAFS AKD CANDLES. 

Bkaching Rmn for Soap,'-^. Buncle, of England, patentee. This impiove- 
nient consists m melting the roslnoua substances by a jet of steam, and boiling 
the same with caustic alkali, adding a Utile salt when boiling, and then 
passing currents of ^ through the rcain, wtiich is then allowed to stand 
fbr a little while until all impurities settle to tbe bottom of tbe vesseL The 
dear is then ran off and used in the soap boiler, and as ro^ is now used, 
and fbr tbe same purpose. 

Sardening fhUy and Oily Bodies. — H. A. Tilgbmann, of London, has 
secured a patent for hardonir^ oil and fatty bodies, by subjecting them to 
tlie action of a smalt portion of sulphur or phoapliorus at a high tempe- 

Ao improvement of A. J. Austin, London, said to be of value, has for its 
otgect the ha/dening of the outside or surface of the candles. Stearic add is 
mixed with Qve per cent, of white wax, and then dissolved in half their 
weight of methylated spirila of wine. By rapidly dipping tallow candlea into 
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this BolutioD and withdntwiog them they will be finmd covered niCh a tlifii 
hard film, and ma; be immediate]; bandied. 

^it Improntd Soap called " JaponHeUne." — The inTenUon oondfrts in manu- 
facturing a gelatinous soap in the following manner: — 

" Suppowng (sayB the patflclee) that I wish to manufacture one thousand 
five hundred pounds of the said soap, I proceed as fbllows : I Hrat pour in a 
copper boiier about eigbtj-eight gallons of soft wat«t, and mii: wilh it about 
one hundred and twelve pounds of CTTStal soda, or about sevens-nine pounds 
of salts of soda. Two or throe houis after the soda has been in contact with 
the water, I agitate the mixture, and add to it about one hundred and 
twelve pouuds oi' common hard or soft soap. The fire being placed under the 
furnace, I leave the mixture to be heat«d until the temperature attains forty 
or fortj-Qve degrees centigrade, when I add to the liquid about seve:iteen 
pounds of Euaaian or American pearlash ; I well mix the whole, and when 
the soap is nearly dissolved, I suspend in tbe middle of Ibe copper a nbite 
linen bag, containing aboQt seventeen pounds of pounded quicklime. This 
linen bag, strongly tied at lis upper exiremily to avoid any of tbe matters 
escaping, must bo immersed in the liquid to a depth of about eight inches. 

" When ebullilJou has commenced in the copper, I slowly agitate the 
liquid mass, and pourtheremabout.flve gallons of mudlage oflinaced, marsh- 
mallow, or psyUium seed — after which, I add seven and a half pounds of 
borax, or about two and a half pounds of calcined alum. When the whole 
is well mixed in the copper, and the liquid presents the appearance of being 
perfectly homogeneous, I leave it to boU on a slow fire dumg three quarters 
of an hour. The Sre should then be eitinguishod, and the copper covered 
over. When the temporature falls to fifty-five or sixty degrees, I pour the 
liquid into barrels, where it becomes solidified in about twenty'fbur hours 
(supposing that liard soap has been itaed); if otherwise, it wUl remain in 
a gelatinous state." 

Laporte's Improvement in Candle Manu/acturi. — It Laporte, of Paris, has 
obtained a patent for the fbllowing improvementa ia manufacturing candles : 

Tbe invention consists, first, in the employment of a tubular wick, com- 
posed of a great many threads, woven, plaited, or otherwise united together; 
also in the employment of a jacket or case round tbe moulds, capable of being 
heated from 11S° to 133° by steam ; also, in a general process to manufiic- 
ture a candle, composed wholly of vegetable wax, or bavii^ vegetable wax 
for its base. 

The maimer of carrying this invention into effect is as follows : — To make 
two hundred weight of candles, for example, take 66 parts, by weight, of 
vegetable wax, and 34 parts of tallow, or of coooanut oil, or other suitable 
oil, or of any fatty liquid or sohd body suitably prepared, and heat the same 
to about 194°, by means of steam or a water batb. The Iktty body is com- 
bined with the vegetable wax, fbrthepurposeof rendering the vegetable wax 
less friable and brittle, and of mcreasing the intenaty of tbe hght Previous 
to melting, tbe wax must be crushed up, and then thrown, t<^;ether vritb the 
tallow or fatty matter, into a vessel containing water, acidulated by sulphuric 
add. The melted mixture must be allowed to rem^ until it beoomea sufB- 
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dentlj Qn[d, irben it is draws off into aDOCher vessel, where it is left to get 
a little cooler, an even temperature being maintiUDed throughout the mass b7 
keeping it well stirred. The mixtuie ie next run off into moulds containing 
wicks, and heated, aa before stated, up from 113° to 133° ; aod the tempera- 
ture is gradually lowered down to from 69" to 67°, when the candles may be 
removed Irom the moulds. The wicka may be compoaed of from 60 to 1 60 
threads, WDven, plaited, or united in unj suitable manner, to form a capillary 
column, large in bulk, and at the same time veiy dividod ; and they may be 
made to bum either so as to require anufflug or not. V^tabte wax, if sub- 
mitted U> too high a temperature, turns black; while if the temperature be 
not high enough, it curdles, and does not produce a perfect candle. — Newton's 
London Joiaiital. 

IMPaOTEMI3TS IN BU:ACHINQ CLOTH AND PAPER. 

Two patents have recently been taken out in Europe for diffarsnt methoda 
of bleaching. The one by Pierre J. Davis, of Paris, is quite an original process; 
he employs for this purpose chloroform in a state of ga^. The cotton fkbri<» 
are placed in a close wooden box to ^hich steam is admitted from a boiler, 
at a pressure of 60 lbs. to the square inch ; this box contains a liquor made of 
carbonate of soda (crystallized soda), of a strength about 4° in the hydrometer, 
and the goods are ateomed in this for about two hours, then allowed to cooL 
The box must have a safety valve on it, and an emission steam pipe. Aiter 
this the goods ire taken out, dripped, and placed in another close wooden box 
lined with lead, but communicating by a pipe with a chloroform generator. 
This conuats of an earthenware veaael into which 3 lbs. of bleaching powder 
(chloride of lime), 8 lbs. of slacked lime, a quarter of a pound of alcohol, and 
9 lbs. of water, are placed together and stirred. About one pound' of hydro- 
chloric acid is then poured upon theee materials, when the chloroform gaa 
begins to generate, the cover is then put on the generator, and the gas con- 
ducted by a pipe into the leaden chamber which contains the fabrics. This 
gas half bleaches the goods in the course of an hour or so; when hydro- 
gen gas is introdnoed into the box, to expel the chloroform. The goods are 
then submitted a second thne, for a few hours, to the acOon of chloroform gaa, 
made of a like quantity of materials, but distilled flrom a zinc retort heated to 
14{S° Foh. After this operation oxygen gas is admitted to the goods, which 
imparts to ibem a bluish shade. They are then token out, washed, dried, and 
flniahed. 

The other patent ia that of H. Hodgktnson, of Bellhst, Ireland, and consists 
(f a eteam-^ht box half filled with bleaching liquor (chloride of lime) heated 
by steam, and having within this box a revolvii^ wheel made witli apart- 
ments contahung the bbrics to be operated upon. Each ^artment has a 
door to pat in and take out the goods, also opening in the bottom, to allow 
the entrance of the liquor. As this wheel revolves, the goods are dasbed, as it 
were, through the hot hquor in the box, and are thus bleached rapidly and 
evenly. ^ 

By the common method of bleaching, the liquors used are all cold, becanse 
the chlorine gaa is expelled bj a very moderate heat, but aa the gas operate* 
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&r more rapidly when hot than cold, it cert^nl; can be saTed, end the pro- 
cess accelerated, by bleaclijug in tight boxes heated by Bteam. 

Bleaching Paper Fulp. — M. Didol, of Faria, has prepared the foUowing new 
method of bleaching paper pulp: — Ha immerses the pulp in a solution of 
bleaching liquor, which is made by saturating chloride of lime in water, and 
\aitig the dear liquor, and then passes carbonic add gas through it. It is 
staled to be an improved process for bleaching both pulp and teiOle tabrica 

BItaeking Straw Fufy. — In the specification of a patent lately granted to 
J. Cowley, Bud D. P. Sullivan, of England, it is stated that in bleaching ettaw 
pulp, the hquor (chlorine) used is about one and a half to two d^^^es in 
Twaddle's hydrometer, in strength ; that a tower strength will not bleach the 
pulp, and a stronger liquor will injure it^ and not produce bo good a oolor. 
When the straw is underling bleaching, it is carefiilly watched, and as soon 
as it aBsamea a reddish color, just merging on the white, a Jet of steam is 
cautiously let on and continued for two houis, until the hquor has att^ad to 
* blood heat, or about t>0<>, at which temperature U is maintamed for about 
two hours longer, when the straw will be completely bleadied, and fit for 
the beating engine. Unless the steam is gradu^y introduced, the color will 
not be good. 

0» THB GUANOS OF THE ATUlOTTC. 

At a recent meeting (£ the Boston Society of Nat His., Dr. A. A. Hayes 

presented the following paper on the Guanos of the islands of the Atlantic 

About two years since, an enterpriong oommerciBl firm in Boston dis- 
covered on Monks IsUnd, — a amall isUod off the coaet of Guiana, a remarka- 
ble rod, covering a deposit of the Idnd of guano now so well known, aa 
coming from the Atlantic ^de of Sonth America. The rock and g;uaiu> were 
sent to me for chemical analysis, and finding both to possess a high economi- 
cal value, I recommended the introduction of them as sources of phosphate 
«f lime, for agricultural purposes. A lai^ quantity of these producte has 
been imported, and nnmeioas analyses bj myself and others have shown a 
considerable unifbrmi^ in the composition of thoosands of tons. 

In the spedmen which I have called Guano Bock, we bare irregular 
inertiBtations of from one inch to two feet in thickness, pale yellowish brown, 
or nearly white, while its fracture is of some shade of dark tntiwn, and shows 
bands of very daric, altemating with those of a lighter color. Like compact 
calcareous coocretions, the upper sur&ce presents rounded elevations and 
nodules, while below Ihe mass is full of cavities and irr^ularitiea. Its frao- 
tore is generally splintery, and its average hardness, greater than that of 
Fluor spar, is nert to that of Feldspar. Sp. Gr. 3-«0 (averse). 

The arenaceous guano may be considered as comminuted fish bones, mixed 
with miuQte diells, still retaining organic matter ; and one of the spedmeni 
shows the first step in aggr^ation, by which solid masses form. These 
eventually, by chemical operations, become consolidated, so that the resulting 
body bas all the characters of a firm rod. The rounded gnuns of the areoa- 
oeou guano are generally of th« tate of mustard seed, and in forming the 
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■andstonea^regate; and they show indiridually as Che grtuns ofsand in that 
rock. Iq the guano-rock, this individusUly is entirely lost, imd the eye 
det«ota nothing ia the close^iuiied and compact banded naee, which indi- 
cates its origin. Indeed, it would be dUBcult to find two bodies mineralogi- 
callj more diverse than Ute two BpedmeoH before you. It ia to this Iobb of 
the granular fortn, and tlie production of a compact^ remarlcably close textured 
rodi, that I wi^ especially to call attention. 

This guano-rock has a compueition not very different Irom that of the 
arenaceotia guano ; both, bowevw, present a very noTel result, by analysli. 
In stating the composition, I porpoeely omit several constituents which oconr 
in minute quantity only, and keep in view the bone phosphate of lime and 
organic matter, as the prominent oonatituenta of both. 

100 parts ta the Qnano Roc^ condat o^ Uoisture, 0-80; Dry OrganJo 
Acidc^ Ac, Il-OO ; 8ulpliate of IJme^ 7-90 ; Bone Phosphate IJme and Uag- 
neela, 110-90; Sand, 0-80. 

100 parte of tlie Areaaceous Quano, from below the guano rook, contain, 
Combined water, 6-S4; Dty Organic matter, 1-80; Sulphate of Lune, 7-00; 
Bone Phosphate Lime and Uagneeia, 114-40 ; Sand, 0-60. 

Considering the mineral matter of each, tliat in 100 of guano rock weighs 
68i^ in 100 of arenaoeous guano 01^; the javportion of bone phosphate 
of lima and maeneeia becomes 110 nearly in eadi, when an equal weight 
Is taken. The questioD, from whence does phosphate of lime, of this 
composition, oome7 at once arises in the mind ik any one who has a 
recoUe<^ion of the oomposition of fish bonee^ and especially the composition 
of the ordinaiy Atlantic guano of the Avee, and other Islands. In 100 parts 
ol oali^ned ox bone, there are SS parts of bone phosphate of lime and magne- 
iatt, and 14 parts of carbonate and sUioiUe of Ume ; rarely 88-5 parts as g^ren 
by Heintz. Fremy has recently cUased the bones d man, elephuit, lion, 
oal^ Idd, ostrioh, serpents, codMi, and othra fish, as identical in compo^tion. 
I have fbood the bone phoc^alea of Ume and magnesia, in liie burnt bones 
of the halibut, to equal 8680 per cent, while the bone and oi^janic matter 
of the vertebra of this fidi, as extiscted by adds, afforded 92 per cent, of 
the mixed phosphates. Taking, tiieretbre, the highest result on any fish 
bonei^ we have in the dry matter only 93 pw cent, of bone phosphate of 
lime and magneaaa, while 100 parts of the dij mineral part of the guano rock 
aflbrd the j^oephbrio acid anffiden^ when oombhied witii lime, to produce 
136 parts ol the same salt 

As we can look to no natural source for bones having the compoeitiou (rf 
guano rock, we inquire into the chemical influences exerted while the excre- 
nmt of birds, mixed with more at less of otbet animal remiuns, undergoes 
decomposition at a temperature nevw lower than 8S° F., moisture and wat^ 
being present. 

Gxperiment shows Uiat under these conditions, tiie putrebction proceeds 
-wiUi the production of acids. The bones of the halibut ^ve to se&-wa(er lime 
Bsllsi at ttie expense of a portion of the bone. Abstracting lime from the 
bone, leaves in excess the phosphoric add, and the washing away of Ihe 
•Dhihla salts of Ume Ibrmed, by rains, odds them to the constituents of sea- 
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water. Recurring to the composition of guano-rodt, we see that ttie pnjpoi- 
tion of organic salts and other organic matter, is much lal^r thau exists in 
the guantf from which it was derived. The pbjrical diaracters of tttp rode 
are modified b; the presence of these compounds, but the most remarkable 
change ia that &om a granular to a compact solid. Tliia change could b^ 
eSected hj infiltration, as takes place from calcareous waters; but as the 
rock guano ia above the mass producing the soluble oi^anic salts, it is iieces- 
Bar7 to consider another condition. When water holding saline matter in 
solution evaporates from the surface of Che earth, pai« water aloae escapes, 
while the saline and colored organic compounds remain at or near the sur&ce. 
In aco^anoe with this taw, the saline matters which can be dissolved, and 
(he colored matters which can be suspended, in water, rise to the sui&c«, 
and so long as capillarity can act, they are deposited in the porous parts, 
graduaHf fiUiog the pores and coasolidatiug the snr&ce. Doubtless, while 
this process is proceeding, rains cany back a part, which is to be raised anew, 
until Anally the sur&ce rock, no longer pervious, becomes cemented into the 
compact state it now presents, by this at^on of capillarity. As the material 
of the guano-TOck has been organized at one time, and may now be couader- 
ed as miner^ized, the spedmens present a fine illustration d the action <^ the 
minor natural forces in changing tjie phymcal conditions of matter, as wellas 
Its diemical comporition. On the other band, the putrefoction of flsh remains, 
being often accompanied by the formation of adds, wa are able to trace to 
their sources the CH'ganic salts of lime, as well as the [Aospbate of lime, which 
analyses show to exist in sea-water. 

ON THE PKBVEJJTION OP THE OXIDATIOIT OF BUTALS. 

Those Ganiliar with electrical science are well acquainted with the feet 
tliat zinc exerdses positive relations with regard to most other metals. In 
other words, it possesses the power of keeping tbem in a negative state when 
in contact with them. In this negative state tbey are lueiTable of entering 
into combination with oxygen, and this drcumstanoe may be ap^ed witb 
much advantage to the prevention of the oxidation of madunery, especially 
such parts of it as, in the case of marine en^ea, are liable to oome in contact 
with water. Many instances will at once suggest themselves in whiiA 
much manual labor m^t t* saved by the ^mple oontrivance of ^ponding 
either a ring or a sUp of zinc to the metal to be preserved bright. It would 
be eepeclalty applicable in the case of bayonets and rifle barrels; and a zino 
edging to a scabbard would prevent rusting of the sword. 



THB MANUFACnjEE OF ALLOYS, OB COKBINATIONB OF HBTALS, 

It is a curious hut nevertheless undeniable feet, that no kind of monuiacturo 
has received less benefit from the recent progress of chemical knowledge in 
this country than the febrication of alloys. This is all the more surprising, 
when we consider tJie enormous field open to inquiry, and the richness of 
the harvest to be there gathered. A new alloy is really a new metal given 
to society ; and although the apathy of sdentiBc men with respect to the sub- 
ject has hitherto led to the production of very few such metals, yet more than 
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one exainpte may be cited where a large GDrtune has Mowed upon wi 
Inventloa of tiua kind. 

The origin of the word, ea applied to metaJlic compoimda, ia no doubt 
ooepal with the age of the so-called "noble" and "base" metals; a form of 
Jaiigu^e naturally leading to tba eooduaion, that when any noble metal was 
mixed with a baae one, its nobility whs "allayed" or "alloyed," and conse- 
quently diminished. In this seos^ the base metal name to be regarded as the 
tUlay or aJloy, and as such is tb.aa doecnbed by an old writer: "Alloy is the 
proportJOD <k a baser metal mixed wilh a Boer or purer; as the quantity of 
copper that is mingled with gold to make it of a due hardness is called the 
alloy ;" aaid with tiiis meaiuDg tlie word is still used by our assayers of gold 
Wld silver. But it ia clear, &om the Tory nature of the example here chosen, 
that DO admixture c^ one base nudal with aootber like itseli| could generate 
an alloy in the opinion of writeis of the old soboot ; nor can we anywhere 
find that brass, bell-metal, be., were called alloys, until mixed with gold or 

ii, however, we. now proceed to examine the meaning of the expression 
^oy, in Oie present day, we ali^ find that it extends to every admixture 
of two or more metata, and is, perhaps^ no less absurdly difTuse than it was 
previously limited. On the new system, SSputsofgoldandoneofcopperisan 
alloy of gold; whilst 99 of copper and one of gold is an alloy of copper; nor 
ie there any fixed or reci^iused limit at which an admixture of metals ceases 
to bear the name ^oy : in fact, almost eyerj metal we now use might, from 
its casual impurity, come within the boundaries of this definition. Lead, 
with a trace of silver, will thus be aa alloy <rf lead ; and iron containing a 
trace of manganese an alloy of iron. Such a state of things cannot Ikil in the 
end to pTodoee uncertainty and confu^on ; wherefore we propose to establi^ 
£ir present purposes at least, a distindion betwixt what we sliall call an 
alloy of metals and an admixture. 

Many yeara ago Dr. Didton drew attention to the &ct^ that many of the 
alloys in ordinary use, as brass, £a,,were v«y nearly atomic compounds, or, 
in other words, mixtures of met^ in such proportions, that one combining 
equivident of the one was united with one, two, or three equivalents of the 
other ; and this peculiarity was found to extend to what may be termed 
native or natural alloys. Thus, biass of good quality consists of about 31 
mic and 66 copper in 100 parts, which is Twy nearly in the proportion of 
one atom cf zinc to two atoms of copper ; and again, the natjve of alloy of 
gold and silver, c^ed "electrum," is said by Bou^ngaolt to consiat of two 
atoms of gold and one d^sQver, In fact, many such examples might be 
pointed out in support of Dalton's opinion, though it is quite certun Uiat in 
this, as in many other of his assertions, he carried his views too &ir, and was 
misled by his mathematical bias. SiWer and iron, for example, retiise to unite 
permanently, and aepaiate on cooling; but the iron rot^uns, in this case, a 
email and variable quantity of silver, whilst the wlver retiuus a little Iran : 
rimilarly lead and zino comprat themselves ; and in neither instance can any 
reasonable grounds be (bond lor inferring that ao atomio combination haa 
ensued. It would appear, theretbre, that the union of some metals in atomio 
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proportion can be ^footed, whilst with otherB it cannot ; and hence tx the 
Ibnuer, we propose to retain the word "a]l07,"— ueinK the ezpraeaioD 
"comlnnatioii at melals" for the Utter. On this bada, therdbre, an alloy 
will mean a mixture of one or more atom^ or eqiuvalenti of one metal, with 
(me Of more atoms ot eqiuTalenta of autdhsr, so as to (brm what ma; bo 
eallad a chemical compound, wbareas > " combination of melala " will asrely 
implj a mixtore in no definite proportions, but suggesting: the idea of « 
mechanical compomid : tlu^ braaa fbimed &om 34 parts of zinc and 61 parts 
of copper, OT 34 zinc and 96 ooppM, would b« an alloj, — whilst oar ordinaty 
stiver and gold ooituge would bo an admixinrs of metab. 

With this preliminary deflnilion, we will now proceed to examine the few 
bIIo;b in ccMnmon use in the wte, or, more correctlj cpeakinft those com- 
pounds which BMI1I7 a^troach tbe nature of alloTs. In such a hat we may 
place brass, tTpe-metai, bell-metal, apeculum-metal, pewtw, Britannia-met^ 
and solder. Tbe first bae already been described ; the aeoond g«ierally con- 
ffists of about e pacta of lead and 1 of antimony, which closely approaches to 
3 atomH of lead and 1 of antimony. BeH-metal is composed (£ 4 parts of 
oopper and 1 of tin, and may be r^arded as an alloy of 7 atoms of copper 
to 1 of tin. Speculum-metal contains about equal quantities at copper and 
tin, with small and variable proportions ot aisenic: it may oonsequeutly 
be locdced upon as composed of 2 atcons of ocqtper and 1 of tin. Fewt«r 
and Britaooia-metal are tri^e compounds of tin, antimony, and lead, 
in which the jw^xirtions ^iproaoh, for the flist, an atom of each ingredient, 
and for the second 3 atoms of tin, 3 of antimony, and J of lead. Solder i^ 
moMTSiiable thanany oftheothus; but the best kind is made with 3 parts 
of lead and 1 of tin, which corresponds to about 2 attnus of lead and 1 of 
tin. There are other compounds which migh^ perhaps, have been brought 
within this group; but as, in reality, none even of Uiose we have selected, are, 
strictly speaking, alloys in our limited sense of the expreauon, it is useless to 
follow the subject lurther than to show, by this near ^proach to atomic com- 
Innstion, how probable it is that the same sobataooes, fabiicated with a due 
regard to that proportion, would possess more us^ul qualities and lesa fre- 
quently dis^point the eipectationB of the aiiiBaa. Take, G>r example, the 
oase of bell-metal, an article notorious tar the uncertaiat; of its results ; this 
oompoond cont^ns, according to the ct^irioe of its labricatw, &om 12 to 22 
parts of tin, with from 18 to 88 parts ofcDjq>er, and a little antimony, arsenic, 
or even iron ; i^ however, it requires to be an alloy of 1 atoms of copper and 
1 of tin, the propw proportions would be 19 copper and 21 tin. With &cts 
of tltis kind bef<»:e our eyes, it leema strange %at nothii^ practical baa 
arisen with respect to allojs; and we cannot hdp th miring that amongst 
tbe othu' dements of the working man's edocadon, the docteine of definite 
.OOtnbining p-opOTtSona might very properly bo inoluded.-— .©itfiseej-a' Jtnimal. 

NEW MODE OF COPPERING V^SKLB. 

H. Ondiy, of Fruice, has made preliiainuy experiments fiir ^^dying 

dectrotype on an enonnous scale — no other Hum to the coppering of wood 

and iron stupe of whatavw tonnage. Tbe v«wel would be ooated with an. 
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adherent apeines of ymnisb, then placed in a dock to which the copriferooa 
eolutioD would be admitted ; and ttiac b; a series of piles, the requisite thick- 
uees of copper would be deposited in from e^ht to ten dajs. Ttia advantages 
promised are dimijiatioii of cost and perfect^n of result ; for, there being no 
jointa in the copper, deetmotive animnlii could not peneUata, neither would 
there be such an accumulation of weeds on the bottom as now takes place. 

ON THE qUALITT OP COPPER ffOB TOB SHSATHING OF SHIPS. 
From a series of articles published io England during the past jear on the 
above topic, bj James Napier, F.O.8., we derive the following irmiwiran'ia. 

Shortly after sheatbiiig by copper was introdnced, it was (bund that it did 
not wear equally — that whUe some lasted many years, others only lasted a few 
yean ; but it seems a general opinion that the sheathing, aioce its first intro- 
duction, has greatly deteriorated, and since these last thirty or forty years 
the rapid wear or waste in sheathing has become the rule, and instances of 
loi^ wear ezcepdons — a likct which is certainly a serious matter, both Sot out 
meroliants and our government. The quantity of copper required tor coverii^ 
a ship's bottom of course varies greatly. A ship of 130 guns consumed 4,788 
sheets, weighing 17 tons 19 cwt., which, taken at an average oost of £100 
per ton, amounts to £1,795 for the metal alone. This is not a great amount 
considering tbe value of the vessel, and the object for which the sheathing is 
applied ; but it becomes a vast amount if renewed every three yeais, instead 
of every twenty years. This is what makes the question a vital one. 

Mr. Prideauz was irf the opinioQ that the deterioration of the copper, 
recently so much complained o^ or^^inated in certain modifications introduced 
by the smelters of copper ore, or from the introduction of certain qualiriea of 
ore from abroad, which had affected the general quality of the metsL 

Although there is no absolute proof on this point, yet it is probable that 
the supposition of Ur, Prideaux was in part correct- 
Shortly after the South American oree were introduced came into use 
Unntz's yellow metal, an alloy of two equivalents of copper and one oi sine. 
The success of working this alloy depends much upon the pnrity of the cop- 
per used ; hence, with an increased supply of impure ores came an intxeased 
demand for good quality of copper to make ttus alloy, which copp^ was, con- 
sequently, taken out of the copper market. This was obtained by tha.j)ro- 
cess termed "selecting;" and toahow the bearing of these circumstancesnpon 
the subject under consideratiou, I most briefly describe the process and prin- 
ciple of smelting and selecting. The ore is first calcined by being placed on 
the floor of a large high roofed reverberatory ftimace, and kept at a dull red 
heat for several hours, which expels a great quantity of the sulphur, and 
oxidates a portion of the iron. It is then fused in a separate (iimace, the 
silica and oxide of iron combining forms scOTifB, or slag; liie copper with iron 
and sulphur combines, forming what I have described as regulus ; the slag 
or scoriffi floats, and is skimmed oS, the regulus is tapped into a deep pit of 
water wtiich granulates it. This granulated regulus is again subjected to 
calcining and Basing, until the iron is mosUy all oxidized, when the copper 
remains as a sub-sulphuret, with a little irou and a portioa of the impure 
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metklfl. Tbii product is now roasted, bj being put into t, reverberatory ftir- 
usee furniahed with air boles, and kept aX a semi-fluid ilate, with a free cuirent 
of air passing over tbeaurbce. 'The reaction ma; be thus eiplained; apor- 
tion <^ sulphur ia cairied off by Uie oxygen of the air, and die copper is 
oxidated, and this oxide r^ copper iustantl; reacts upon, or is decomposed by, 
another portion of sub-sulpburet, the copper of both being reduced to the 
metallic atate without any carbonaceous matter. Copper in the fused stale 
has a stronger attraction f::^ sulphur than any of the otiier matals, so that 
when copper begins to be reduced, it will Ocst reduce all the other aolphurela 
present, except iroo. Therefore, by canying on this roasting until about the 
half of the copper is reduced, and then tapping tho furnace, this reduced por- 
tion will oonlain all, or moatlj all, the leas pure metals which bad existed in 
the regulus. The suh-sulphuret remaining is selected and reduced by itself 
in a separate furnace, te make pure or select copper fbr yellow metaL Thus, 
the process of selecting affected the whole ccfiper trade, and particularly the 
sheathing, for the yellow metal was not only a competiitg article with ordinaiy 
sheathing, but its production almost necessitated the deterioration of that 
against which it waa to compete. The reduced copper with the impurities 
was taken and subjected to long roasting and reflnii^ ; IT tbe quality aftor that 
would bear rolling it was used up for sheets, if not, it was sold as tile. 

Tho copper trade is now almost entirely relieved from these circumstance^ 
by the ubucdant supply of Australian ores, which are mostly all pure, giving 
copper of the best quality ; however, as lar as regards tbe past, and the ques- 
tion under discussion, these circumstances all tend to show that the cause of 
the deterioration of sheathing is impurity in the copper- 
However, the Australian ores having relieved the trade from the groat pres- 
sure of impurities and the drain of the purest metal, there should now be a 
great improvement in the quality of the sheathing, AusO^ian ores having 
been in use in great quantity these last ten years ; still we have not heard of 
any marked improvement upon the copper sheathing since then. 

Looking back upon the whole discussion, it will be seen that the subject is 
involved in difficulties. In the flist place^ we have seen it demonstrated by 
every experimenter and by experience, that pure copper dissolves more rapidly 
in sea water than copper with a little alloy in it From our experiments it is 
^so shown that pure copper, in coi>tact with copper coDtalniag impurity, is 
acted upon mora rapidly by sea water than when alone, so that, under any 
circumstances, this would go to prove tbat pure copper is not tbe best for 
sheathing, as it would be subject to tho greatest amount of wear, from chemical 
action ; while, in the early histmy of sheathing, the probabilities are in fevor 
of the copper having been very pure, and the sheathing then lasted much 
longer than it is sud to do now ; and yet, when the circivnstances came that 
necessitated an hnpure copper being more general, the rapid waste of sheath- 
ing instantly became apparent — feet and deductions Booming contradictory. 

Wo had ourselves thought that purity was all tiiat was required for a good 
Bheatliing metal, and all the sheets being of the same quality ; but observalJons 
and experiments have tended to modify these views. Nevertheless, we an 
•till convinced that a promiscuous impurity of copper wiirmake a bad sheathr 
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i:^. It IB uot anj'Ching that may hsTs remained in the copper during the 
mauoikcture, or that It is Bufficient if the copper be about 98S or 99, rather 
than loa Without regard to what the 1 or 16 per cent, maj be, the thing 
required is pare copper, allojed with a small portioa of another purs metal; 
which other metal is best to use for this purpot^ and the quantity, we are 
not yet prepared to saj, our investigations not being oomplete. 

There is another thing that is eaaeutial in the way of sheathing, whatever 
may be the quality used, that is, one equality of the quality over all the ship. 
If this be not attended to, then certain sheets and parts will give way much 
sooner than others — a ciccumBtance that ha% lad to many disputes Bud erro- 
neous impreseJoiui upon the queeOofu One sheet nean well, nay, ia hardly 
affected, in the neigbl>orbood of several that have decayed rapidly ; the sheet 
is analysed and found very impure, and hence impure ooppM' is recommended, 
wliile it was the presence of that one sheet caused the rapid dwtructirai of 
the others, which, hut for this, might have lasted weU. 

This subject, we think worthy a mora liill investigation than yet baa been 
made; it is more a matter of time than expense; and if onr sbipowners wers 
feeling more interested in the inquiry, and making arrangements so that data 
would tie obtained, such as retaining samples of the metal used for sheathing, 
keepmg a correct account of the work done by the vessel, and where; and 
then having such sheets Cbund to wear well or ill tested and compared, as 
well as the general loea by weight and time of renewal, Ac., in a few years 
we would not liul to have an amount of &ct8 that would lead to the adoption 
of what was really best 

Yellow metal has been in use now these many years fbi sheathing, and is 
very generally adopted in the mwchMit service. Its Srst cost is considerably 
less tlian copper, which is an imntediate inducement, and the uncertainty 
attending the wear of copper sheathing brings other metals or alloys into 
ready compeUtion with it. 

The following eiperiments were recently made by Capt James, B. K. ; — 
Specimens of different coppers were kept in sea water fbr nine months ; tto 
loes of eaob pw square inch is given thus: 

ElMtrotjp* eopper I«t l-< 

Ol^pW with BTHDlo 11 

Oaj^er wllb pbotptuw. noDS 

Oopptr (roppoM cementdDg] O'S 

Ooppct from Dook-Jud I'M 

Ditto »• 



Tonow until (Mnnte'a) 0« 

Experiments from whidi we are to dadncs an applicatjon to such purpoees 
as sheathing, may lead to &lse reaoltB, not being hi accordance with the 
conditions ^ applicaKon, such as where one sheet of copper overlaps another, 
making a connection extending over the whole external surface of a ship, and 
embradng thousands of plates. Where a tUght vstfiaUon in the composition 
of a few will induce an electrical action throughout the whole, and thns give 
reaulta entirely dWerent to suspending any siogle sheet, bo that we must make 



,C.(K1gle 



350 ANNUAL OF SCIENTIFIC DIBCOVBBT. 

our experiments under tbe same oondition, or hare s thorough anderstandinK 
of how to apply tbe resultt got from Euigle ebeeta to the conditions to which 
these mji; be applied, such as the clear conceptions which characterize Sir H. 
Davy's inquiry, and fhim which I have do besitation in saying, that were a 
ship sheathed with a mixture of all these coppers given in Capt. James' 
experiments, tbe few sheets of alloy of copper and pboepbonis would mduca 
» rapid waste of the whole^ and to analyse those sheets deatroyed Qrst and 
those wearing best, we would have the conclusion that impure coppar is best 
for sheathing. To test this deduction by experiment, I alloyed samples of the 
same quality of copper with two per cent, of matal of the diSerent sorts 
referred to in the following table, had tbe samples beaten into small plate^ 
and submitted them to the action of the sea in Lamlash Bay, Arran, for fbnr 
weeks. At the termination of the experiment, the appearance of each speci- 
men was worthy remark ; some were coated over with a Ught green patint^ 
others had l>ecoma light and brassy looking, qnd some had a reddish brown 
color, much like that described as the appearance of sheathing that has worn 
ill. The quantity of loss on the square foot of surface exposed to the action 
©f the water was then taken with the (bllowing results: — 

Oopp«r wltboDt Illicit ktt Wgnlu 



■ " Nlakel 58 - 

" " Iron MS " 

In these experiments we observe that pure or unalloyed copper is more 
rapidly acted upon in sea water than copper havii^ a httle alloy; but the 
next question was, bow sheets of any of tbese coming into contact with pure 
copper, would affect the wear of the pure copp^ by a galvanic influence. I 
therefbre took a small sheet of equal size of pure copper, and connected each 
with one of tliose alloyed pieces, and submitted them to the action of sea watw 
(but in this instance it was artjfldal sea water made by dissolving tbe differ- 
ent ingredients according to the analyms given fiir the English Cbannel). The 
water was stirred several times every day, and tbe experiment was contanued 
for twen^-aeven days. Only tbs loss upon the pure copper was taken. I 
regretted th^ the vre^ht of the alloyed pieces was not also taken ; however, 
the fbllowing was tbe result of the experiment given upon one square ibot of 
suAce exposed;— 

Pbm copper, with the eob»1t«lloy 107-7 grilna. 

" " ineulaaUoy lBl-8 " 

" " ukk^Blkir ITt-a » 

" " antlmoBy bUo)' 174-0 " 

" " blimntb lUoy IBM " 

" " «Uvor«no7 1«-1, « 

" " Ironallor IBS-* - 

■ " IsidiUoj' IBM " 

" " tin (Hoy JlHfO " 

Pnro doppet ilone 143-7 •• 
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Theae refmlts require litUa comment We have seea that pur© copper alone 
dissolves more rapidly in sea water ihan aUojed ^pper ; but iT it be brougtit 
into oontat* with a negative piece of copper, in wliioh state copper alloTs are 
in relation to pure copper, then the pure copper will dissolve much mora 
rapidly with some of these alloyi^ to an extent of 33 per cenl, which would 
be very deetructive upon a Teeael if a mixture of pure and impure sheetn were 
used. However, looldng upon these small laboratory experimentB only in the 
ligJtit of a flnger-posti I shall pause to inquire what others have said and 
found in amilar iuquiriea and practice. 

A correspondent of tiie Mining Joumai, commeDting upon the subject of 
sheathing two or tliree yenrs ago, makes the following judicious remarlcs and 
observations : — 

"With your permisHion I will state some Jacts, which show that flne pure 
copper is not the best adapted fbr the purpose under consideration. The cop- 
per formerly produced in Anglesey is truly stated to have Ijeen pure an^duc- 
tOe, but it proved to be very inferior when applied to sheathe ships — so mudi 
80, that a house in liverpool who manniactured and sold this copper got into 
great disrepute with shipowners on that account, so Uiat they were obliged to 
use Cornish copper, or at least a mijLture of it^ for sheathing. 

"Above twenty years ago, when the Qrst copper of the Bolivar Mines was 
smelted in this country, it was Eiund to be very pure and malleable^ and com- 
manded a comparatively high price fbr export to the continent of Europe. 
This copper was also ^plied by another Liverpool house for sheathii^ ships, 
Ibr which purpose it proved entirely unfit. The wear was so rapid that in 
about half the usual time the slieets wore reduced to little more than a 

" Here, then, are two well defined instances where copper of the purest de- 
scription tias signally biled when applied to sheatlung ships. A curious cir- 
comslance connected with the Anglesey copper was related to rae by a patty 
interested. A buoy, sheathed witji this copper, was placed in the run of the 
tide in the Uenai Straits, oppoate the manaon of the noble proprietor of the 
udnes ; and this sheathing wore comparatively well, notwithstanding the fiio- 
tion of an almost constant strong current; but sheathing made at the aamt 
time, from the same copper, and placed on the ship's bottom tuttt Ouianunaib, 
wore unsatis&ctorily. Knowing these fads, I am of opinion that copper so 
pure and so ductUe and malleable, as to be prized fbr other purposes, is rwt 
the best for sheathing ships ; and that the assertions of shipowners, when they 
meet with copper that has worn nnsatisfectorily, that it was inferior and im- 
purt, are the reverse of truth." 

In the On^les Bendai we have the opioion of one of our continental 
chemists upon this question of sheathing : — 

I'M. Bobierre ba^ paid considerable attention to this sut^ect, and has 
arrived at the following conclusions as to tbe cause of the rapid destruction of 
some copper and bronze sheathing: — 1. When unalloyed copper is employed, 
the presence of arsenic appears to hasten its destruction. 3. All bronzes 
which appear tfl have stood well contained ftom 4) to Oiper oentLof tin, that 
quantity being necessary to form a homogeneous alloy. When the per- 
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Mbtagecf tinlsonlfS-S to8'5, whichisTeryfrequentljtha cu«^ no deflidte 
alloy is produced, and tije man is of tmequal compoai^n, and bong 
nneqaaUy acted opoB, ia aoon daatooyed. — 3. When imptira ooppOT is «n- 
jdojed the aUoj is nerer homogsuaooa, and ta tmequaJl; acted upon in eon- 
■equenoe. We thus see that the so frequent deatruotion of Use abeathiiig of 
copper-bottomed vceaela anaee from tiie tead^te? to we iaferior brittle cop- 
per, and bj iHminiiihinff tlw proportion of lin, to eamomlBa the diflerenoe 
between tlie price of that metal and copper, at tbe same time that the cost 
of lollii^ia also leas, in consequents irfthegTeatra^BOltQeBa of th4 poor aUoy. 
Bobierre tbinlcs that the addition of a very nnall portion t£ zino TeiT- much 
improves the broiize, t^ prodadng a more perfect and onifiinn di^Titaiitioti of 
the poeitive metaJa, and consequently a mnch more definite alloy." 

It will be seen, howerer, that the above i^^ more to aeertain qnaU^cd' 
bronie for sheathing than copper. 

for eccperiments of a diffcrcoit kind, ve take the following; fem SUiniaa'a 
Journal:^ — 

Copper Sheathing. — Some Intereadi^ esperimoita on this aaefiit brand) of 
the mann&ctureof copper have been mada in the TJniled States. ScRnewbiob 
had reeisted the action of sea water for a coosidersble period were found to 
contain no leas than one ten-thousandth part of ailver ; this was found sen- 
sibly to modify the chemical relations of the metal, and ohservatiouB had 
indicated that tlia quality for sheathing ww improved. The subject waa 
Teeumed agwn, when the a^entiforous native copper of Lake Supraior waa 
first rolled by the Revere Copper Company ; the alfoy contained four parts <^ 
pure diver, or about 41ba. of silver per t«i. A proximate analysis d tli« 
metal was taken, and it proved to be pure copper, ttiroughout the mass d* 
which an sUoy of copper and silver was evenly distributed, thus farming 
either a mixture or compound alloy, in winch one part of the cc^per is truly 
combined with the mlver, and the other larger part Bimply combines with the 
alloy. It was assumed that the silver alloy would dtne the poree of tlie 
copper and confer duralnlity. If oominon took place, it was in accordance 
with observed cases that the silver alloy would act as a negative elunent^ 
and the copper ^one would be removed. These inferences proved arroneonsi 
aa the following r^ults will show; — The Chioora was ooj^red in January, 
1647, taking 7,393 Iba. of metal; she was empk^ed in the China trade, but 
wore her copper so nqridly that she was removed in March, 1849, 2,9611 lbs- 
only remainmg; &ue was, after the usual operations, oonscrfidated by "cold 
rolling." The Hamilton was coppered in October, 1947, requiring 7,70a Iba. (^ 
metal; this was in the annealed state ; she was eng^-ad in the Indian trade, 
but was obliged to be stripped in August, 1849; the copper rMnaining 
was 3,0S61ba. The Carthage was coppered in November, 1847, taking 
SgTSTIbs. of " cold rolled," likewise in the Indian trade; her aheetJiil^ was 
taken off in At^iust, 1847; the copper r^naining was C,810lbs. AUowing 
the same rate of corrosion for each, it will be seen the vessels lost leepeot- 
ively 64-4S, 70'38, and 431)0 in 100. In the oases of Qie Hamilton and 
Carthage, the influence of the different processes of manu&cturing will tta 
wen on the dm^bili^ of the copper, thereby exhibitiug the siqierioKlf of 
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the oold tolUng orer tb« Nmealed allc^, while it will he seen ttat the mlver 
allor, bf taking the negative alate in the mcwe of metal, hoBtened its deetruo- 
tion, while its own form and conation were aaoh that it was separated as 
Oie copper corroded. The average doratioD of the wear of copper on Ame- 
rican ships ia tbiee years." 

Ur. Prideaux, after many trials and obaeTtationa, as stated in his CDrT»- 
spoodenoe already referred to, eeems almost inclined to abandon the quality 
of the metal, and seek the cause wholly in the condition^ which be states 

" 1. lYiclion from heavy shore w(^ fastv wiling, and more actiT» 

" 2. Corrosive tvaters, as the drainage of minet^ manubctnrec^ aewerti and 
putrescent matters in the see. 

" 3. CUmaie. — CoiTosiTe action being increased bf heat, and d]«athii^ ia 
known to waste quicker in tropical dimatee. 

" 4. WeaSier. — Electrical and thundery, stormy Ac 

" 5. Eieclro-ClumicaL — 'Saaia and metal giving a positive tendency to 

" 6. MaUera laid v/ader thawing — as tar, paper, fell, whirb may have acid 
or alkaline properties. 

" 7. Taiibcr of the veaatL — Some wood having add properties, Ac." 
Nevertheless, he seems driven back to the original question, and sums up bis 
inquiry with the following; — "To whatever extent the recently inor^sed 
waste of abeathiog may be duo, such as constant employ, much greater velo- 
city, So,, there is reason to fear the tkult is still to be sought too often in the 
copper itself" 

As to tiie effect of speed and friction, Sir H. Davy found that, on a vessel 
going at a speed of eight miles an hour, the copper moet exposed to the 
friction of the sea lost more than double that which was least exposed ; 
and Mr. Fiideaux found Uiat pieces of the Bame quality of copper put into sea 
water, from diScrent localities, were difiereotly acted upon. In thirtMn 
days' exposure the waste of copper in water from — 

Heart of Gulf Stream was 1-81 

„ Caribbean Sea 0-40 

„ Plymouth Harbor 0-31 

Such cdrcumstances as these are eaoly deSned; but when two veaaels 
eheaflied at one time, and kept nearly under the same couditions, and the 
copper of the one laatiog two or tliree times that of the other, or even ooo 
vessel, her sheathing at one time lasting seventeen or twenty years, and at 
another not more tlian three or four, and employed on the same service, are 
circomstancea not so easily accounted for, and require a more strict investi- 
gation. 

Another element in the consideration of this question is the sea water. 
Different seas act difTerently on sheathing, and often weak or diluted sea 
water more than strong, so that at the mouths of rivers the sheathing is often 
found to wear more rapidly than out at sea. As a sort of guide to this 
inquiry, I made the foUowing Hxperuneuts, taking the different ingredients of 
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BW water alone^ and mixed in diSerent propottiona, but the groea qnuitily of 
the salts in the water b«itig always 3 per cent, of ita weight, the results were, 
that tha cliiorides acted more rapidly upon the copper, than the solphatea. Of 
the (blondes that of mi^;neBium acted most ; caicaum next, and sodium least 
Now, according to Professor Graham's experimeiitB, cbloridea diffuse more 
rapidly than any other salts. This may give a preponderance of these salts 
at the mouths c^ those rivera, and may have a tendency to an increased wear 
occa^onally in such places. 

These important observations and remarks are of the greatest value in the 
study of the history of the causea that affect the wear of sheathing, and when 
all the circumstances of this wear are developed, some of the condiUons may 
be found to agree with the observations just cited. 

The quanUt; of ealta held in solution in sea water, except in such as the 
Dead Sea,which is very dense, maybe given at an average of from 8 percent. 
to 3*8 per cent, of the weijjit of the water; bnt the diBferent kinds of salts 
Tary considerably in diCTerent localiUea. In order to set this variation before 
the reader in the most appredable form, we have taken the analysis of 
different sea watery and calculated the quantity of salts in the 100 parts. 
The following table exhibits the results, ^ving at the same time tbe quanlily 
of the wtiole in relation to tlie water : — 

PER CENTAGE OF SALTS. 



"^JJ" 


irster. 


ChToridfl 


ij 


SJ» 


¥ 


■S' 


Total 


SSS"' 


1 

an 


i 

81-78 

II 

ail 


4-08 

a-M 

10*) 
T-M 
IflB 

11 

a-sa 
«■« 


sua 

1 

s-oo 

brocks 


II 

S-74 

i 

S-80 


1ST 

1-so 

'52 
IM 

true 

trmee 

SU 
ohlMicm 


n«« 


Blnr at Blem 

Leon> 

Month of the M 

I*q.dnVeLi«. 
Port of LeglioM 

DudSea 

l>«»dBM 


tt-Vi 

■SJ. 

lOIMt 
lOO-O 

100-0 

lOOD 
lOO^ 
IDD' 

,S" 



It will be seen Ihim this table, that some of the salta held in solaljon vai^ 
considerably in their relation to each other ; the chloride of magnesia ranges 
very wide, much more so than the chloride of Eodiaio, or coDUDOn salt, jBtim 
the variety in the quantity of Balls in the water, which will necessarily cause a 
great variety in the specific gravity of these waters, especially at the mouths 

L_ ,: ,C.(KH?le 



CBEUISTBT. 355 

□f riven. It has been observed, that sheatbing generallj wears verj rapid]; 
at the mouttis of certain rivers ; but if the obsei cations liavo beoa made, wo 
bave not seen them made public, wliclher the wear under tliese circum- 
etaucea was general over the whole sheatliing of the ship, or on certain parts, 
either near the euriiice or near the bottom, because a vessel, Ijing at Iho 
mouth of a river, will be floating in wat» o[ different deosities, whicb will 
sot up a galvanic action t>etween those parts of the ship, and thus neceasitale 
a greati; increased action upon the metals. This may be easily tested bj 
taking a taU glass vessel, filling it half Ml with sea water, and then gently 
suing with ordinary river wat«r, taking care not to mix the two ftom top 
to bottom ; then insert a slip of clean copper, and the action in a short time 
will be seen lo be different on diS'erent parts of the copper, and g[reater on 
some parts than it would be if placed in a well mixed solution of the same 



ON THE COaiPOSITIOII OF SOUS VAKUrriES OF FOBGBD ISON, 

The foUowii^ paper on the above subject has been published by l£r. F. A. 
Abel, Director of the Chemical Establishment d' the English War Depart- 

The Government having now taken the manafacture of iron ordnance into 
its own hand, directed attention Srst to iron reduced from its ores by charcoal, 
titis bemg the material exclusively employed in some continental states ; the 
authorities there laying much stress upon the greater fltness of this de- 
scription of iron over hot-blast, or eren of cold-blast iron, smelted with coal or 
coke. Experiments were cooseqaently made to ascertain "whether guns 
manufactured from ctiarcoal iron exhibit great superiority over those made 
according to the same sjrstem of iron reduced from its ores by mineral fViel." 
For tius purpose, specimens of charcoal pig iron have been collected liom 
difTerent countries for comparative ezaminaUou and experimental purposes. 
Of two specimens of white iron from Silesia, obtiuned from dififerent ores, both 
were hard and brittle. These irons were proposed for admixture with dark 
grey irons, but were considered not fit for the purpose. Some French iron, 
reduced by charcoal from htematite oree, was dark, soft, fine-grained, and unt- 
fonn in texture, and its general characters were similar to Swedish grey iron, 
but superior in reference to the amount of silidnm contained. Spedmena of 
Nova Scotian and American irons were of excellent quality. On analysiug 
lour BpecimeDs of iron gun metal of foreign manufacture, the compositjon was 
as follows: — From Belgium (specific gravi^, 1*2Si)); iron, 95'61; combined 
carbon, -7S; graptuto, 212; dlidum, -99; sulphur, 06; phosphorus 29; 
manganese, 'IG, with traces of titanium, chromium, arsenic, zinc, and copper 
The French metal showed the same specific gravity : of iron, 96'02 ; com- 
bined carbon, 103; graptiite, I'SI ; silidum, '35; sulphur, *03; phospho- 
rus, -46; mangajiese, '25, with traces of chromium and tin. ^Yom Sweden 
(specific gravity, 7'06): iron, 95'8Y; combined carbon, IS; graphite, 2'62; 
silicium, 1'19 ; sulphur, i)8 ; phoephoTus, "11, with traces of mfldganese, tita^ 
nium, and chromium. From Eusaa (specific gravity, Y-135): iron, 94'3e; 
combined carbon, '47; graphito, 2-83: silicium, 1-10; sulphur, 02 ; photrho 
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nia, -37 ; mangimE«e, '85, with trao«s of titanium and tin. The Swedish 
gun metal haa ^reat resemhl&nce to the Rusalan. The French gun metal 
was from the cannon fbundrj at Bouelle ; the Belgian from the Govenmient 
Cbondr;. The result of the analy^ ahowa thus much as certain, that iron 
Bmelled with mineral ftid maj be obtained in abmidance in Great Britain, 
containing not more pboephorus or Bulphur than is usuallj round in charcoal 
iron; and prDO& exist d'tlte ease with which silidum maj be removed from 
pig iron; and it ma/ tlierefco^ be conUdentlj expected "tliat wa are not 
dependent on a supply rf charcoal iron for the production of doraMe guna" 
although it maj be at praaent premature to compare from analysia the merits 
oT charcoal iron with the better qualitiBfl of British cold-blast iron as matenala 
for ocdnance. 

IMPE0VKMENT8 IN THE MANTPACTUEK OP IRON, 
No one invention or disDOTSry of the past year has exdted more general 
Lnterest and attention, than tlie improrements in the manu&cture of iron, first 
publicly announced at the meeting of the Britiah Aaaociation by Mr. Beesemer, 
of England. The readers of the Annual of Sdentiflc Discovecy will doubt- 
less recall the fact, that the name of Hr. Bessemer has for a series of yeara 
been asBodated with some of the most important Ei^lish patents noticed in 
the succeeaire volnmes of this work. He appeara to be an inventor by pro- 
fession, and to a considerable extent succeaafiil in his various imdertiddnga. 
The present invention was at first received with a general entiiusiagm — then 
doubted, denied, and condemned. Nevertbelesa, the inventiou stands; ia 
capable of performing all that haa been claimed of it; and, theoretically at 
least, is a great advance in the manu&cture of iron. We have seen and 
examined specimens of the iron produced and used by Mr. Bessemer, in 
every stage of ttie process, and the evidence they present is clear and con- 
vindng. Notwithstanding these remaric^ we would also assert that the pro- 
cess of Mr. Bessemw is no improvement over the processaa now used in 
aeveral of the iron flimaces in the United States. The process ot converting 
pig or cast iron into Vfrou^t iron, conasts essentially in boming out or elinii- 
uating an excan of carbon existing in the cast iron. In the ordinary puddling 
furnaces, the pig iron is melted and the oxygen gradually tnuned out by cur- 
rants of air blown over the sui&ce^ and constantly stirring and woridi^. Ur. 
Besaemer eCTects the same end by formng air onder powerftU pressure into the 
melted mass of pig iron from below. The fiiaad metal under this action is 
thrown into violent station, l>oilin^and frothing, until neariy every particle 
has been subjected to the influence of the air current Oxide of iron is first 
formed, which, imparting a portion of its oxygen to the cariwn, seta free the 
lattw body in the form of carbonic add. A portion of the carbon is also 
undoubtedly acted upon directly by the oxygrai of the air. Tbe oxide of 
iron formod also acts as a Snx, in separatiiig tbe silica and other impurities 
oont^oed in tbe pig metal. The result of this operation is a direct loss of 
from 30 to 30 per cent, of metal, principally due to the rormation of the osida 
of in»i. The mass, as it comes fWim the vessel in whicb it has be^i acted upon, 
)B spongy and liighly vesicular, resembling scoria. Subjected to the ai^im of 
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the bammer in this state when cold, it would undoubtedly crumble, but if it 
Is QrBt tborougb]; heated, it may be hammered or rolled into bars ofgeDuine 
fibrous iron. 

The American process wliich we have spoken of bs far in advance of Bes- 
semer's, was privately brought out some years ago by one of our most 
eminent chemists, and at the present time is comparatively httle known, 
although it has been employed by several furnaces for a, number of years with 
great success. It consists in adding to the pig iron placed in the puddling 
furnace, such a proportion of a pure variety of iron ore (i. e. oxide of hun^ 
that the oxygen of the ore shall exactly suQJce for eliminating the carbon of 
Uie pig metal as carbonio oxide, or carbonic acid. This proportion, if we 
remember rightiy, is about fifteen parts ore to one hundred of pig metal The 
whole is melted up together in the puddhng furnace. The oxide at first acts 
aa a flux, but is gradually reduced to pure metal, ^ving up its oxygen to tbe 
carbon of the pig metaL When the operation is complete, tbe iron master 
finds that he has not only obt^ned a perfectly fibrous iron without loss, but 
Ebr every one hundred pounds of pig metal put into the furnace, he draws 
out an average of one hundred and five pounds of fibrous iron. This is a 
step fiir in advance of anything that Ur. Bessemer, or any other inventor, lias 
yet attained. With these pref&toiy remarks, we copy tbe following state- 
ment made by Mr. Bessemer at tbe last meeting of the British Association, 
as tbe beat familiar explanation of his .process : — Editor. 

'' I set out with the assumption that crude iron contains al>out five per 
cent, of carbon ; that carbon cannot ekist at a white beat in tbe presence of 
oxygen without uniting therewith and producing combustion ; that such 
combustion would proceed with a rapidity dependent on the amount of sur- 
face of carbon exposed; and, lastly, that the temperature which the metal 
would acquire would be also dependent on the rapidity with which the 
oxygen and carbon were made to combiue, and con^uently that it was only 
necessaiy to bring the oxygen and carbon together in sucb a manner that a 
vast surface should bo exposed to tlicir mutual action, in order to produce a 
temperature hitherto unattainable in our largest furnaces. 

" With a view of testing practically this theory, 1 constructed a cylindrical 
vessel of three feet in diameter and five feet ui height, somewhat like an 
ordinary cupola furnace, the interior of which is lined with fire bricks, and at 
about two inches firim the bottom of it I insert five tuyere pipes, the nozzles 
of which are formed of well burned fire clay, the orifice of each tuyftre being 
about three-eighths of an inch in diameter; they are so put into the brick 
lining (from tbe outfer side) as to admit of their removal and renews] in a few 
minutes when they are worn out. At one ado of the vessel, about half way 
up fVom the bottom, there is a hole made for running in the crude metal, and 
on the opposite side there is a tap bole stopped with loam, by means of which 
Hie iron is mn out at the end of the process. In practice this converting 
vessel may be made of any convenient size, but I prefer that it should not 
bold less than one, or more than five tons, of fluid iron at each charge. The 
vessel should be placed so near to the dischai^ hole of the blast furnace aa 
to allow the iron to flow Uong a gutter into it ; a small blast cylinder will be 



2dS ANNUAL OF atSESTIFlO DI800VEBT. 

required capable of compreMing air to about Slba. or lOlbs. to tbe eqaara 

" A comnranicBtioB baviog been made between it and the tuyfires before 
named, the convNting Teeael will be in a condition to comm^ice work; it 
will, however, on the occanon of its first being nsed after Te-lioii^ wiUi Sro- 
bricka, be neceaaary to make a Ore in the interior with a few baskets of cokn 
BO as to dry the brick work, and heat up tlie veesel fi»' the first operation, 
after which the fire is to be all csreftiUy raked out at the tapping hole, whiob 
is again to be made good with loam. Tbe vcsasl will then be in readioeea to 
commence work, and may be so continued without any use of fuel until the 
brick huing in tbe course of time becomes worn away aud a new liaiug is 
required. I hare belbre meatioDed that tbe tuyeres are situated nearly close 
to the bottom of tlie vessel ; the fluid metal will therelbro rise some eighleea 
inches or two feet above them. It is therefore necessary, in order to prevent 
the metal Irom entering the tuySre holes, to turn on the blast liefare allowing 
the fluid crude iron to run into the vessel from the blast furnace. This hav- 
ing been done, and the fluid min run in, a rc^id boiling up of the metal will 
be heud going on within the vessel, the metal being tos^ violently about 
uid dashed from side to iride, shaking the veeael hy the force with which it 
moves, from the throat of the converting vesseL Flame will then immedi- 
ately issue, accompanied by a few bright sparits. This state of thii^ will 
continue for about fifteen or twenty minutes, during which time the oxygen 
in the atmospheric air combines witti tbe carbon contained in the iron, pro- 
ducing carbonic acid gaa, and at the same time evolvinif a powerful heat. 
Now, as this heat is generated in the interior of] and is diflbsive in innumera- 
ble fiery bubbles through, the whole fluid mass, the metal absorbs the greater 
part of it, and its temperature becomes immensely increased, and by tba 
expiration of the fltteen or twenty minutes before named that part of tbe 
carbou which appears mechanically mixed and diSiised throi^h the crude 
iron has been entirely consumed. The temperature, however, is so high that 
the chemically combined carbon now begins to separate fh>m tlie metal, as ia 
at once indicated by an immense increase in tbe volume of flune rushing out 
of the throat of the vessel The metal in the vessel now rises several inches 
above its natural level, and a light frothy slag makes its appearance, and is 
Uuxiwn out in large fbam-like masses. This violent eruptiou of cinder gene- 
rally lasts about five or sis minutes, when all further appearance of it ceases, 
a 8l«ady and powerflil flame replacing the shower of sparks and cinder which 
always accompanies the boil The rapid union of carbon and oxygen which 
thus takes place adds still thrther to tbe temperature of the metal, while the 
diminished quuitiCy of carbon present allows a part of the oxygen to combine 
with tbe iron, which undei^oea combustion and is converted into an oxide- 
At tbe exceadve temperature that the metal has now acquired the oxide as 
Booa as formed undergoes f\isioD, and forms a powerful solvent of those earthy 
bases that- are associated with tbe iron. The violent ebullition which is 
going on mixes most intimately the scoria and metal, every part of which ia 
thus broi^ht in contact with the Quid oxide, which will thus wash and 
deanse the metal moat thoroughly fhun the silica and other earthy basea 
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whlcli are combiaad with the crade iron, irtiile the sulphur and other volatils 
matters which cling so tenatnousl? to iron at oniinarj temperatures are driven 
off, Uie sulphur combining with the oxygen and formiog aulpliurous acid gas. 
The lots in weight of crude iron during its conversion into an ingot of m^e- 
able iron was found on a mean of fbai ezperitnenta to be twelve and a half 
per cent., to which will have to be added the loss of metal in Che finishing rails. 
This will make the entire h»s probablj not tees than e^teen per oraii., 
instead of about twen^-e^ht per cent., which is the loss on the present 
system. A lai^ portion of this metal is, however, recoTerable by treating 
wltli carbonaceous gases tbe rich oxides Uirown out of the furnace during the 
boiL These slags are found M contain innumerable small grains of metaUic 
into, whicli are mechanicallj held in suspension in the slags, and may be 
easily recovered. I have before mentioned that alter the boU has taken place 
a steady and powertbl Same succeeds, whidi conUnuee without any change 
for about ten minutes, when it rapidly folia off. As soon as this diminutioa 
of flame is apparent the worinnan will know that the process is completed, 
and Uiat the crude iron has been converted into pure malleable iron, which 
be will form into ingots of any suitable size and aluipe by amply openmg the 
tap bole of the converting vessel, and allowing tbe fluid malleable iron to flow 
into the iron ingot moulds placed there to receive it. The masses (rf iron thus 
fbrmed will be perfectly fHe from any admixture of cinder, oxide, or other 
extraneous matters, and will be for more pure and in a more forward state of 
manuTactare than a pile formed of ordinary puddle bars. Thus it will be 
seen tiiat by a single process, requiring no manipulation or particular skill, 
and with only one workman, &om three to Are t^ms of crude iron pass into 
the condition of several piles of malleable iron in from thirty to Uiirlj-five 
minutes, witii the expenditure of about one-third part tbe bl^ now used in 
a finery fliraace with an equal charge of iron, and with the consumption of 
no other hiel than is contained in the crude iron. To those who are best 
a«quiunted with tbe nature of flnid htm, it may be a matter of surprise that a 
blast of cold air forced into melted crude iron if cap^le of raising its tempera- 
ture to such a degree as to retain it in a pert^t state <^ fluidity after it has 
lost all its oarbon, and is in tbe condition of malleable iron, which in the 
highest heat of our forges only becomes softened into a pasty mass. But 
■uoh is the exoeenve temperature that I am enabled to arrive at with a pro- 
perly shaped converting vessel and a judidous distribution of the blast, tbat 
I am envied not only to retain Che flaidi^ of the metal, but to create so muc^ 
surplus heat as to re-melt tbe crop ends^ ingot runners, and other scrap that 
is made throughout the process, and thus bring them without labor or fuel 
into ingots of a quality equal to the rest of the chai^ of new metaL For 
this purpose a small ardied duunber is formed immediately over tbe flurot 
of tbe converting vessel, aomewbat like tbe tunnel head of tbe blast furnace. 
This chamber has two or more openings on die sides of it, and its floor ia 
mode to slope downwards to the throat. As soon as a.charge of Said malle- 
able iron has been drawn off from the connecting vessel, the workman will 
lake tbe scrap intended to be worked into the next oharga, and proceed to 
introduce tbe several pieces into the small chamber, piling them up around 
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ths openinKor the tiiroat When Ibis iadonehe vill nm in hiadiaigeof 
crude netiJ, and agun commence Uie process. B7 the time the boU com- 
mences the bar enda or otbar scrap will hsTC acquired a vhite heal, aod bj 
tho time it is over most of them will have been melted and run down into the 
charge. Any pieces, hovever, that remain ma/ Qien be pushed in bj ths 
workman, and bj the time the process is completed thejt 1^ all be melted, 
and ultimate!/ combined with Uie rest of the charge, so that all Bcrt^ iron, 
whether cast or matleable, maj thus be used up without an/ loss or expense. 
As an eiLample of the power that iron has of generatii^ heat in this proceea, 
I may mention a circumstance that occurred to me during mj experiments. 
I was trying how small a set of tuyeres could be used ; but the size chosen 
proved to be too email, and after blowit^ into the metal for one hour and 
three-quarters, I could not get np heat enough with them to bring on the 
boiL The experiment was therefore discontinued, during which time two- 
thirds of the metal solidified and the rest was run off. A larger set of tuy^ 
pipes were then put in, and a fresh chaj^ of fluid iron run into the Teesel, 
which had the effect of entirely re-melting the former charge, and when ths 
whole was tapped out it exhibited as usual that intense and dazzling bright- 
ness peculiar to the electric light. One of the most important facts connected 
with the new system of manufacturing malleable iron is, that all the iron so 
produced will be of that quality known as cliarcoal iron; not that any char- 
coal is used in its manufacture, but because the whole of the processes follow- 
ing the smelting of it are conducted entirely without contact with, or the use 
of auy mineral fuel; the iren resulting therelhim will, in consequence, be 
perfectly &ee f^m those injurious properties which that description of fuel 
never &ilB to impart to iron that is brought under its influence. At the same 
time, this system of manufacturii^ malleable iron offers extraordinary fiidlity 
for making lai^ shafts, cranks, and other heavy masses ; it will be obvious 
that any weight of metal that can be fbunded in ordinary oast iron by the 
means at present at oar disposal, may also be founded in molten maUeable 
iron, and be wrought into the forms and shapes required, provided we in- 
crease the size and power of our machinery to the extent neceesary to deal 
with such large masses of metal A few minutes' reflection will show the 
great anomaly presented by the scale on which the consecutive processes of 
iron making are at present carried on. The little fiamacee originally used 
fbr smelting ore have, from time to time, increased in size, until they have 
assumed colossal proportions, and are made to operate on 300 or 3IX) tons of 
materials at a time, giving out ten tons of fluid metal at a tfngle run. The 
manufacturer has thus gone on increasing the size of his smelting fimuiceB, 
and adapting to their use the blast apparatus of the requisite proportions, and 
has, by this meaos, lessened the cost of production in every way ; bis largo 
furnaces require a great deal less labor to produce a given weight of iron 
than would have been required to preduce it with a dozen dimacea ; and in 
Uke manner he diminishes the cost of fuel bbtst and repairs, while he insuree 
a uniformity in the result that never conld have been arrived at by the use 
of a multiplicity of small fUmacea. While the manufacturer has shown him- 
self fully alive to these advantages, he bas still been under the n 
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leaving the succeeding operationa to be carried out on a scale wliolly at vari- 
sace tvith tbe principles he has found so advantageoua in the smelting depart- 
ment. It is true tliat hitherto no better method was koowE than the pud- 
dling process, in which from 400 to 600 weight ot iron is all that can bo 
operated upon at a time, and even this small quantity is divided into homoeo- 
pathic doses of some 701bs. or SOlbs., each of which is moulded and feahioned 
by human labor, carefully watched and tended in the fiimace, and removed 
therefrom one at a time, to be carefully manipulated and squeezed into form. 
When we consider the vast extent of the manufacture, and the gigantic scale on 
which the early elages of the process are conducted, it is astonishing that no 
effort should have been made to raise tiie after processes somewhat nearer to 
a level commensurate with the preceding ones, and thus rescue tbe trade 
from the trammels which have so long surrounded it 

Commenls and Tkoughis on the Disamery of Mr. Bessemer.—lt will be obvi- 
ous that one principal feature in the process is, that the operator deals with 
the metal in a stato of perfect fluidity — a deaderatum hitherto unattainable 
with iron containing only & small quantity of carbon. Hence it cannot 
merely be procured in masses of any size (whereas the puddler can only pro- 
duce 60 or 70 lbs. in a lump), but it will possess tbe distinguishing character 
of ail fiuids — it will be perfectly homogeneous. The texture, composition, and 
quality will be the same throughout every part of Ihe mass. That the fluidity 
is really greatly increased, notwithstanding the subtraction of the carbon, is 
sbovm by the tact that it is found desirable to diminish the power of the blast 
from nine or ten pounds to about five pounds during the latt«r part of the 
process, as well as by the rapidity with which the metal runs out of the fur- 
nace, and its brilliant whiteness. It is impossible to overrato the advantage 
of having a really homogeneous product In large masses of malleable iron, 
procured in the ordinary way by welding together a number of the puddler's 
bhxrms, there often occur small knobs and fragments of metal much harder than 
the rest ; and many manufacturers consider soft malleable iron quito as trying 
to their tools as hard steel, from the unexpected increase of resistance sud- 
denly offered by particular parts of the mass, and the consequent unequal 
strain upon different portions of the machinery. The greator the mass 
required, the greater the difficulty of obtaining a metal upon all parts of whioh 
equal reliance can be placed; and hence, where a very beavy strain, in a 
dfrecdon different from that of the fibre, is expected, strength is often obliged 
to be sought in an enormous thickness of material. The prod^ous weight of 
anchors is rendered necessary by the impossibili^ ot calculating accurately 
the strength of the metal in any particular part, so that the size of the whole 
must he increased to meet tlie cbaoce of a bad piece of metal occurring here 
and there. One of Mr. Bessemer's numerous patents is for the application of 
bis invention to the construction of anchors, in which he hopes to attain equal 
strength with a greatly diminished weight. 

One of the results of the mvention will be the curious anomaly that steel 
will be produced at a little less risk, and therefore at a little leas cost, than 
malleable fron ; for it is obvious that, by tapping the fiimace before the com- 
plete combustion of the carbon has Xikea place, steel will be produced instead 
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of iron. Pracdoe and experienoe will, no doubt, iii,liiDe enable the workman 
to to regulate the operatioD aa to produce to a nicetj any particular quality 
of iron or eteel requlradi bat until this practioal Imowledge baa been guned, 
there will be aome difflculty In oalculatiug the exact length of time to be ocon- 
pied in tiie ooDTWsiiaL 14 therefore, the pcooeaa efaould be craitinDed a little 
too long to Bleel, malleable iron will be obtaioed — ifltbecontinuadalittletoo 
long for malleable iroa, the metal will be act in tlierunuioe. The "boil" appears 
to be tbe critical period. Whatever be the time occujued in arririi^ at the 
boil, it ia Tound that from 13 to IS minutee are requisite to produce malleable 
iron, and from T to 13 minutes to produce the difierent qualities of steeL 

How effectually the carbon can be removed is shown by an analysis of a 
chanoe specimen of Ur. BessemM^B malleable iron, made by Dr. Henry, who^ 
we believe, was strongly inclined to doubt whether tbe process could reaUy be 
u sucoeasfiil aa it WBB stated to be. He Gnmd the quanti^ of carbon present 
to be lam than l-30tb per cent— or leaa than l-8000th part of Hie weight of 
the DtetaL Of silica, a trace merely was found. By the application of means 
already well underatood, the sulphur and phoephmis will be as oomptetely 
removed. A considerable jiortion of both is driven i^vrithont tbe uaa of any 
nteansfor that spedalotgect; and by treating the mrited metal wiUi proper 
substance^ tbeoe impurities will be witiidraim. The difllculty wbii^ Mi. 
Bessemer has applied himself to aolve, and which he has solved, ia tbe com- 
plete separation of carbon and the earthy bagca. Apart from the cheapneaa 
and ladlity of bis process, be has been able BuccCBsfuUy to grapple with the 
half per cent of carbon which puddling can never get rid of 

The process, as described above, is upen to a serious objectioD. The blast 
must be kept up to the last, or the melted metal would run into the tuydres, 
and spcul the blast ^tparatug. Henoa the air is being driven through the 
metalup to the very moment that it oeasee to run out of the vessel; and tbe 
ingots jHoduoed are consequently very porous and fiill of air bubbles. With 
malleable iron, this ia of no importance^ aa it would always be rolled while in 
A state not tar from friaitm, and the air would be completely squeezed out, as 
the alag is squeeied out of tbe puddled ball. But cast steel would benselea 
if porous — a diflknil^ which is met by an ingenious modification of the con- 
TBrting vcBseL It ia alung borisontallf at tbe end of two cranky which, by 
means of a counterbalandng weight, can easily be turned through any angle. 
The blast ia admitted by a pipe pesaing through the axle of one OC the cranky 
and thus revolving wi^ the converting vessel Tbe tuy&rea enter the con- 
verting vessel by a aeriee of apertures farming a horizontal row. The (^linder 
can thus be made to revolve round tbe axis of the crank without turning upon 
any axis of its own ; and thus the apertures of the tuyStes may be raised till 
they are brought above the sur&oe of the metaL The blast can then be 
turned off and the agitation of the metal allowed to subdde. Iron melted by 
existing processes sets in about three or four minutes, but Ur, Bessemer finds 
that he can allow it tio stand for ten or twelve miDUtes — a period quite aufQ- 
oient to allow all tbe lur bubbles to escape — and the cylinder may Uien l>e 
ruaed still liirtber, and the metal poured off as gentl/ as may tie requldt«| 
through a spout at the top or in the side of the vessel 
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Mr. NauDjth tried same jeara ago to decarboiize cast iron by blowii^ 
Bteun into.tlie melted metaL Tbia attempt failed, as the separation of (he 
oxjgm from the steam exhausted bo much of the heat of the metal that the 
heat evolved in the combinatioD of the oxygen with the carbon in the iroo 
was iosufficieat to compensate the waste ; and the iron was cooled instead of 
bdng heated. With the freedom ftxim jealouaj which marks a truly great 
mind, Ur. Naamyth paid, at the last meeting of the British AgBodation, a 
graceful tribute to the impc^lance of the invention, and spoke in terms no less 
honorable to himself than to Ur. Beisemer, of Che ingenuity of the process and 
the vastnees of Che results t« which it would unquestionablj lead. 

UchaUtu' Froeai far Mattufacbtring Sleek — We would, in this connexion, 
also call attention to a new pyh»bs for producing cast steel, which is now 
exciting cfHtsiderBble attention in Europe. It is the invention of Captain 
Uchatius, an artillery officer in ttie Austiian service. He statea, as the result 
of his experience, that the quality of the steel is inQuenced greatly by the size 
of tiie pieces of iron employed in its maau&ctore, the goodness of the cast 
Meel bung in proportion to the smallntga of the lumps of iron. In order to 
raduoe the iron, therefore, to the proper size. Captain Uchatius conducts the 
mass of moltNi metal direcUy from the blast furnace, into oold water, which is 
kept in motion by mechanicsl means ; the iron is formed into fragments or 
grains, voiying from 60 to 2000 to the kili^jamme, [The finest steel is made 
from the pieces of which 2000 go to the kilognunme. These bits of iron sre 
then placed in a*ucibles and mixed up with a certain per-centage of hnely 
powdered, sulphurless spathose iron ore and brown iron ore. The metal thus 
prepared is subjected to the requisite heat, and drawn off into ingot moulds. 
This steel, it is asserted, is of the finest and purest quality, varying, according 
to the pleasure of the manufacturer, from the most Bexible steel for springs to 
Om hardest double shear or Ble steeL 

One of the chuvcteristio features of the process of M. Uchatius, is not only 
to have introduced the atomic system by fusion, but also to have done this in 
the preparation of the materisL Before fusion, the cast iron is mixed as much 
Bs posubla with the metallic oxides, and the application of beat only ter- 
minates what the preparation has commenced. Amoi^ other advantages 
which appear to be derived from this new method, is economy in material ; 
Bjr, from numerous experiments made by the lYenoh Qovenuaent, the loss is 
stated to be only 4 to 6 per cent. up<m the cast iron submitted to the atomic 
treatment, and as the metallic oxides will part with what they have taken, the 
loss will even be less. The theory of the operation is of essy explanation, 
based as it is upon well known ohemical bets. On surrounding the cast iron 
with oxygmated bodies, and applying heat, the grains part with their carbon, 
and this clement combines with the oxygen of the metslUc oxides, and is hbe- 
rated under the form of carbonic aoid and carbonic oxide. Another very 
imporrant advantage attributed to this invention is, that the metaUm^st is 
enabled to regulate bis proportion of oxygen in such a manner that, by adding 
a cert^ quantity of forged iron, he can produce ten different kinds of steeL 
If this is so, it is a most essential ptnnt; fbr, to l>e able to undertake the 
■nsnu&ature irf steel with a certainty as t« the quality to be produced, would 



,'C.(KH^Ie 



264 ANNUAL OF BCrENTIFIO DISCOTEKT. 

be of vast imporiance. Allperaons ramilisrvith the buaineBs know that little 
dcpecdi^nce can, in this respect, be placed upon the osual methods. H. 
nclmtius' manner of tempering is the some oa that employed in making En^ 
lish cast steeL It is said that the expense of producing 1,000 kilom^mmes 
(about 2,187 lbs.) will not exceed $GZ, whereas to make that qiiantity of ordi- 
nai7 steel costs, in France, $200, and of the best quality $500. These prices 
would be materially diminiabed by est^lishing the works in the Ticinit; of 
coal mines, where a supply ofliiel could beobtiuDed cheaply. If the priceof 
Bteel could thua bo reduced it would undoubtedly replace iron in many cases ; 
a great economy would also result from its employnieat in making pieces of 
srtilleiy, where cast steel woold have the unmense advantage of being lighter, 
less costly, and more solid than copper. Experiments are now being made at 
the arsenal of Vienna to determine this point A committee appointed by the 
French Government to examine the discoveiy report that ttie caet st«el pro- 
duced by bis method is calcul^d U> replace iron with great advantage in the 
manutkcture of pistonrods, axle trees, and connecting rods; also that the pro- 
cess la simple, and can be employed without great ouUay ; and lastly, that 
cast Bteel of Taiious degrees of hardness can be obtained by modifying ^la 
proportion of the materials flrat employed. These materials being cast iron, 
and other substances of no great cost, it follows that liie cast 8t«el produced 
by this method will cost less than any other. 

An exhibition of the process of Captain Uchatiua was receDtly made in 
Iiondon, before a, company of manufacturers and sdentific men. While the 
preparations for the process were going on, Mr. Lens, a partner of Captain Ucha- 
tiua, read a paper descriptive of the invention. He commenoad by explain* 
ing that he had labored under many disadvant^es in behig compelled to con- 
trive substitutes for the r^;ular furnaces, and other proper appliances peculiar 
to steel woilcs, but, nevertheless, an opinion could be there formed of the 
' merits of this important invention, for all the melting operations in cast steel 
manufacture were necessarily a series of operations on a small scaJe, the size 
of a steel crucible limititig the magnitude of the furnaces. The method ber«- 
lofbre adopted for making the best description of cast steel, was to convMt 
iron, by a lengthy, uncertain, and costly process, Srst 
il, which product was then melted down in 
crucibles and cast into ingots for the manufacture of the bar steel of commerce. 
Mr. Lenz proceeded to say that the present invention would Tender England 
quite hidependent of Sweden and Busua (br steel unn making, as East India 
pig iron, now very plentiful and cheap, could he converted into steel in as few 
hours as Swedish and Russian bar iron would take vreeks to manufhctura ; 
besides which, numerous descriptions of ordinary Bn^ish pig iron would 
answer equally well, jud^g from the limited experiments in English iron be 
had perfbrmei He expected that nearly all the iron works would soon 
make steel as regularly as they now make iron ; and did not hetitate to 
assert that fully two-thirds of the cost of producing cast steel might be saved 
by oang the present instead of the old process. 

Mr. Lenz then proceeded to explain that the invention of Captain Udiatiaa 
was founded on the well known facf^ that cast iron surrounded by my 
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nxyg^nized materialB, and subjected to a cementmg beat fbr a g^ven time, 
would yield up a portion of its carbon, which would combine with tbe oiyged 
drivea off from the surrouadiag materiala, formiiig carbonic oxide or carbonio 
acid gas. If thia prooeea were interrupMd beTore completion, a partiiiJlr^ 
decarbonized iron would reeult, the Burlnoe of which would bave been con- 
verted into a pure iron, while the inner parla remained unchanged ; or in 
other worda, the progress of decarbonizing action would depend on the 
amount of metallic aorlaca brought into contact with tbe oxjgen-jneliiing 
material with which Ihe-irou was Horrounded. In order, ther^bre, t« expo- 
<Kte this operation, the p^ iron was first reduced to a granulated state, wldch 
was aocompliahed by simply ninnitig the molten iron &om the cupola (a blast 
fiuiuuje in some cases) into cold water, agitated by meohenioil means. Tbis 
granulated iron was mixed with a proper proportion tX pulverized oxy^n- 
yielding materials of a very cheap description, sucb at sparry iron ore (spat^ose 
ore), and adding, if requirite, a BmaU quantity of manganese, which mixture 
was put into common cruciblee, and subjected to heat in a cast steel bUst 
fimiace of ordinaiy constructioD. By thus suttjecting the granules of iron in 
pwence of the sparry iron ore to a melting heat: the surrounding oxidaa 
woold first eHfict a partial decarbonization of the granulated iron, whiiA 
decarbooization would be limited in amount according to the size of the 
granules operated upon, and by reason of the continued application of bea^ 
the iron would melt and separate (with the assiatMice of the melting residue 
of spaiTj iron ore) fi^m the impurities with which it was mixed, and also 
bring down with it a portion of the iron contained in the spany iron ore, 
thereby increasing the yield of cast steel by 8 per cent The manipulation* 
of melting and casting were tbe same ss those comiDonly employed by cast 
steel manulBcturers. The quality of steel made by thia process could be con- 
siderably modified. Thus, tbe finer the pig iron was granulated, the softer 
would be the steel made therefrom The seller sorts of welding cast steel 
might be obt^ned by an adtUtion of good wrov^ht iron in small pieces, and 
the harder qualities by adding charcoal in various proportions to ttie abore- 
mentioned mixture. Thus crude iron might be converted into steel ingots in 
the incredibly short space of about two hours. 

Ur. Lenz then prooeeded to exhibit tbe prehminary process of granulating, 
by running a crurable of melted p^ iron into a vessel of water, when it was 
instantaneously converted into shot-like particles. A weight of twenty-four 
pounds of crushed ore and peroxide irf manganese, in the proportion of about 
four pounds of ore and two pounds of peroxide of manganese, to which was 
added a small quantity of fire clay, was filled into the crucible in the tem- 
porary fiimace, and allowed to melt in the usual manner. In tbe meantime 
the company proceeded to witnees the operation of hammering down into a 
bar of an ingot of this new steel, which bad been made a few days ^ce ; and 
although the steam hammer used was not at all adapted for steel, nevertheless, 
the bar steel produced A«m the ingot then hammered, was pronounced to be 
of excellent quality, and tools mode thnu a fellow higot were tried, and found 
to poBseas the quahties of fine EngUsh cast steeL About (wo hours and 
three-quanen had el^taed since the filling — some de&ot in tha blaat a little 
12 
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retarding the melting — the contents of the cnidble were poured into the iron 
mould, from which, when opened, an ingot of steel weigbii^ twenl^-fivs 
pounds, being one pound more than tlio iron used, was exMbiled, which bora 
eveiy extemsJ evidence of being perfect in quality. It was intended to be 
properly tilted into bar eCeel, for further tests as to its qualities and propeiiiee. 
The Bimpliiuty and r^idi^ of tbs new process, as well as the quality of steel 
Bhawn, ehcited mach admiration. The importance of the process in redudng the 
coet of 8t«el can scarcely be overrated, when tlie innumerable new uses to which 
it will inevitably be turned in preference t«iron ore conaideTed; the expense of 
steel tirei, axles, piston rods, shafts, and other important working parts of out- 
chine:!, being estiniated as not exceeding the price now paid for Hmtclaaa iron. 

New Cast Sled Procesg. — Mr. R. A. Broomao, of London, bos lately secured 
K pat^il, aa agent for a foreign inventor, tor the Ibllowing new method of 
manubcturing cast steel: — 

The basia of the inveatim cooidats in the introduction into crucibles, along 
irith the pieces oT wrought or malleable iron, of certiun chemicals in which 
cyanc^en is coatained. As tor example^ cyanide of potassium and ferroi^- 
anide of potaamum, are to be used in connexion with some form «f sal-ammo- 
niao. The usual flamaces and molting pots suitable for melting blister sMd 
may be employed. The malleable iron (which may be of any description, 
such as bar, scrap, blooms, &c.) is prepared by cutting or breaking it up into 
email pieces. In a SOlba. charge of iron m a crucible are introduced ten 
ounces of charcoal, six ounces of common table salt, half an oujice of briclt 
dust or oxyde of manganese, one ounce of sal-ammoniac, and. half an ounce of 
ferrocyanide of potassium. The pot is to be covered and introduced into 
the tHimace, and the contents thoroughly melted, the heat beioe maintiuned 
for the q>ace of three hours or thereabouts. The mass is then to b« poured off 
into iron rnoulds in the ordmary way of pouring cast steel, and with tho usual 
care required for producing a solid ingot. This may then be rolled into sheets 
or hammered or tilted into bars, after the common method. Id this procees Ihs 
employment of table salt, manganese, or brick dust, is for the formation of 
Bcorite upon the top of the melted mass, to keep out the air. The proportions 
of ingredients given may bo varied, and some may be omitted altogether, or 
others substituted, "the essentials are the sal-ammoniac, some substance 
affortog cyanogen, and oharooaL Fine oast steel may be produced with fer^ 
rocyauide of potassium and charcoal, also with sal-ammoniac and charcoaL 
The hardness or brittleness, as well as firmness of grajn and degree of mallea- 
bility, may be varied by altering the proportions of the several ingredients, 
especiaUy of the charcoal, sal-ammoniao, and cyanogen. No particular cha- 
racter or quality of iron ianeoessary. Steel, it is stated, can bo produced by this 
process &om common English iron equally as well as from the best Swedish. 

This process, which is undoubtedly a great imiH'ovementi has recently been 
put in practical operation near New York. It is, however, questionable 
whether any patent on snob a process could be maintained, the operation 
being substantially the same as that of caso-hardemng ; and it baa also been 
applied before to the manulacture of ateeL Editos. 

Jrt^roved Mttiutd i^ Bi^atfug Jren. — Charles Sanderson, of ShefQold, £ng., 
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baa teken out a patent fbr the emplojiDent of copperas or sulphate of iron 
bf adding to it caat iron white in a molten state, wbiob be atatea acta a£ a rea- 
gent uniting witJi the silicoo, pbosphorus, arsenic, and other impurities Id the 
iron, and cartTing them oCf in the form of a scoria, thereby produdng iron 
castingB of far greater strength and puritij'. 

Improvement in Hie MaamfiKlia-e of Fig Inm and Sled. — The following im- 
I«in'ementin theprepattktioiK^pig iron ia highly spoken of in England: — 

A small quantity (^ common Bait (say 1^ or 2 per cent) is introduced into 
the ooke ovens, along with the small coals. The salt removes the sulphur 
from the coke, and henoe the iron made with this coke in the blast liimace is 
materially improved Ban made from this fron hare broken like oown iron, 
and it makes capital rails. It is very likely that the process will be generalty 
adopted with coals of an inferior description. An invention whioh has lately 
been patented in England by Ur. J. B. Howell oonaista in the manufact^ire of 
li^oU <x blocks of cast steel, for ordnance and other purposes, with an iron 
centre. The inventor places a bar of hot iron covered with a deozydizing agent, 
in the centre of the mould, previous W pouring in the melted steel, and, by the 
•ise of thisoxydiziDg agent, removes or dissolves the oxide thim the iron, and by 
thus removing the oxide, itiO steel, while in a fluid state, comes in direct con- 
tact with the iron, insuring perfect cementation between the steel and the iron. 

The correspondent of the London Mining Joaraai in Rhenish Prussia, 
expresses surprise that some of the capitalists in England do not turn th«r 
attention to puddling pig steel, which in Prussia is making rapid strides. 
Fuddlmg ixith iron and steel with gas is very general in Prussia. In some 
instances the gaa is obtained friHu the blast thmace, but in most cases it is 
generated in small ovens, attached to each iomace. Dry wood, charcoal, 
lignite, and turf are employed as fuel At one of the iron works where wood 
is used lor gas the charges are 8 cwi of white mottled iron each furnace, 
bringing out 20 to 21 tons of puddled bars per week at a loss of only 1 or 5 
per cent, and with a consumption of i cuMc feet of timber per cwt, of puddled 
bars. At another works they charge with 10 cwt of grey pig, and bring 
out the charge in 2^ hours with 8'10 cubic feet of wood per cwt of puddled 
bars. A large rolling-mill is arranged Co puddle steel with gas from iron lignite, 
to be converted into railway wheels and tires, Ibr which there is an inia^asing 
demand. These are (brged under the hammer to neariy the required fbrro, 
and then passed through apair of rolls to finish them. 

Thefbllowii^is the description of a method of making cast steel, fbr whioh 
a patent has been recently granted to Q. Brown of SwinCon, Engluid. 

" The patentee pute into a common melting pot charcoal bsi iron, clipped 
in pieces, of about one and a half inches long, and adds thereto good charcoal 
pig iron, in the proportion of one part, more or less, by weight of pig iron, to 
three parts more or less, of the clipped bar iron. This combination of metals 
is melted in the usual manner, and then run into ingot moulds. By this 
process cast steel is obtained suiteble for any purpose to which cast steel mode 
on the old plan can be applied, — the various qualities of steel required being 
obtained by slightly varying the proportions of bar and pig iron. Taking 40 
pounds weight as the standard of an ingot, fhim seven to twelve pounds of 
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pig metal are oted, and tbe remainder la nude of barbtm; tti«W ptDportioai 
would produce a cut Meel Buitable for most purposeB. Thus, lot cHst steel to 
be muiD&ctured into edge tools, ten potuulB of pig ntetal are added to tiunf 
pounds d' bar iron. For table knivefi, e^[htpoan(lB of ]% metal are oomtNoed 
with thlrtf-two pounds of bar iiQii ; and Dx bard sted, twelve poimds of pig 
metal are added to twen^-e^bt ponnda of bar btm. Bat as alnuBt all irons 
differ in hajdneaa and quaUtf, tiiese pn^iortions mn«^ to a alig^ degree, b« 
modified acowding to ttie jodgment of Ibe metts." ' 

OH TBB MUrUPACniBB OF IBOH. 

Tbe foUowibg is an abstract of a paper read befbre fiie London Etcctetf 
of Arta, by ProC Calvert: — 

After pointing out what were beHersd to be ttie cansEB of infMoilt; tf 
iron, in man; works, apart from Qie Tatyii^ qualities of Oie cnes, tbe injuriom 
actirai wMdi auinipure fliel had upon the qnali^of'Qie iron was particnlwlf 
alluded to; uid the necemity of remoTing the Bulphnr fhnu 'Oie cod or oftet 
wiien emplc^ed in the blast Ammcee, before it could be impalted to tiie caA 
iron during the process of smetting, was Btron^y enlbroed. 

Prof Calvert then referred to several iustaiices in which Hieqtialltftf htm, 
after the application of tke diloride of sodium in the blast Rimace, had been 
greatlj improved. These improrementB were described to have been effected 
at a very small cost, by the ftaiowing ample procesa IT the blast ftimaoe 
was woi*ed entirely with coal, diloride of sodiiun was added, with eaA 
charge, in proportion to the quality of the ore and ttnz employed ; but a 
better result was produced if the coal was previously converted into ooke, 
and an excess of tbe chloride was used in i(s preparation, in order to act oa 
the sulphur of the coal and of the ore should any be found therein ; and a 
greater improvement was manifested in 'Uie qoaJity of tiie iron, when only 
coke so prepared was need in the blast furnace. He coke, bo purified, enut- 
ted no sulphurous fumes when taken out of the ooke oven ; nor wlten extin- 
, guished with water did it pve off the unpleasant odor of imlphurettad 
hydn^n, nor was there any sulphurottt add gas liberated, duiii^ the opera- 
tion of smelting iron in the cupola, or in rairing steam in the locomotive 
boQer, by coke so prepared ; and it was stated that these dedded advantages 
were gained, in some cases at an additional cost of only one petmy per ton of 
fuel Pro£ Calvert then gave the results of a series cf ezperimenta whidi had 
been made upon trial bars one inch square, cast from iron tutted in the 
cupola, with coke prepared by his proc«8. He exMWted spedmons dl the 
iron so prepared, Trtien the dosenees of texture atid flie absence rf tbe " honey- 
comb " appeu^nce prevailirig in the iron cast with the ordinary coke, was 
clearly demonstrated. 

The mode of experimenting was desoibed, and the results were given very 
elaborately, and it was shown tiiat tlie average mcrease of sbtmgOi was frcm 
10 to 20 per cent 

Taking the mean of the wbtde experiments, the following cocduirioiifl wen 
arrived at; — The mean brealdng we^t of the bars, 1 indi square, smelted 
with the improved coke, was 61 6-6 lbs.; ditto, witt eitraordinary eoko, «T-0 
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IbB. — equal to S8-5 Iba. in &voc of the oaatioga produoed fttnu Ute impt>T«d 
coke, or in the ratio of S to 4, 

The experiments on the bars smelted with the improred <xAb, iodlcated 
icon of a high order ss to strength, sad might be ctmsidered equsl to tha 
■trougeet oold blast iroo. The metal ^pearad to have a run exceedinf^y 
closer and exjuhited a compact granuUted drnctnre, with a %ht grey color. 

ocPBOTEMmrrs in platuto, qildingi, and silyxbing. 
Lieiig's Proeets. — The following are the details of a piocesB recently 
pnl^hed 1^ Liebig, by laeans of whk^ gjaai can be plated without heat, 
lAfoa forming buttless optical mirroia. The bath which gives the desired 
Pesult in a solution of ammociacal nibata of silver, with the addition of 
potassa or 8oda, which deposits the silver at the ordinal; temperature when 
put in cmtact with an aqnaous Bolution of sugar <X milk in Hie Sallowing 
[Hxiportions: — Fused mtrate of diver, 10 grs.; distilled water, 300 cc. ; 
ammonia, autBdeat to obtain a limpid solution ; to whidi is added by degrees 
potash ley of 1-OS denuty 460 ca, of soda ley ot 1-03& density 450 co. 
Wh«i the ley Is added, a dark-ool(a«d preciintate is fonoed, whidi disappears 
on tliead<Klionof a further qaautity of ammonia. When all the 1^ has been 
added, it is dilated with water to 1460 ca^ after wtiich a dilute solntion <g 
nitrate of nlver is carebll^ added until a pennaneut gr^ precipitate is 
[«vdaced. SQfBoient water is then added to briitg the qttantity up to 1600 
0.0, oc a litre and a half of liquid, so that each cubic a»tiiDetre contains 
rather more than 6-OS mllligrammea of nitrate of ulver, o(m^q)OD(ting to 4'IS 
mSKgrammea of metBllie ^ver. The liquid fdiould not ooBtaia any &ee 
ajomonia; tliis alkali should be completely saturated by the oxide of sUver. 
To get a complete satanttioa, a little of the silver solutioQ should be added 
quite at last Ib this case, 1 cc of tiquid contams rather less than 4*18 milli- 
grammee'of ^ver in sohition. The potasea or soda ley should be quite &ee 
firmn chlorides; to prepare it, carbouate of potassa, or preferably, of soda, 
should be used, quite &ee fiom chloridea, and deoou^oaed ui distilled water 
wit^ lime which has be^ purttled by sufficient washiDg. The lay must not 
be altered, it most beeoae dear by r^oae. When tUs ley is inquired fbr 
plating glass, add rate-tenth at (ais-eighth of its volume of a solutian of sugar 
of milk, containing 10 per cent, of sugar. To use these liquids, the ghus must 
be supported by bateoing a bar of tin at the bade of the glass with wax, so 
that it can be suspended; under which is [daced a glass or porcelain capsule, 
BO that a space of half an inch is left between the bottom d the ciq)Bule and 
the surfiioe to be sQveredj the c^eule is then filled wiUi the liquid, to which 
t^ si^ar of milk has Just been added, and the whole is ansnged so that the 
olq'ect to be dtvered slutll have its anteriw sur&oa quite immersed. It will 
be peroeived that the sUvning should take place at the surfaae of ttie bath, 
»dnot at tjiebotttHB, and that it is indiqiemiiibletliatths^asBol^jeat should 
Boat and be supported hi some manlier optm the surfooe. It is neceasaiy not 
to ™t the sugar of milk iritli the bath until &e moment of uang, for the 
reduction commences immediately, as will be known by tiie brown color 
iriiich it aoquices ; the otgeot htunersed beoraoes Uaok in a few nunntea ; 
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•A«r About a qnarter of an hoar it reflects otjeola, and the reduotton maybe 
ooiuddered as complete, when the bath U covered with a reflecting pellicle of 
metallic BilTcr, In thia operation all the sUver is precipitated in the metallic 
etate, and only a very smaU fraction of the reduced. metal ]m fixed coi the 
object which it has been proposed to plate. According to a very exact 
dotermmaUon, the Bilker thus fixed on a glass surfiice of 236 square centimetr«a 
is 49 milhgramiuee. Consequently, to plate a square metre of glass sor&oe, 
we should only require 2210 gra. of nlver, which is but a trifle. 2B0 cubic 
oentimatreg of liquid were required to plate those 226 square oenlim^res of 
superficies; now, 280c.c ofliquidconCaiiillTOmilligtBmmes<f ailvM, oonse- 
quentif, in the interior of the vessel and the sides, were deposited 1170 — 49= 
1121 milligrammee of mlver, which were cidlecled and again converted inln 
nifrate. When the operation is concluded, the object plated is removed, 
washed witii hot distUlcd water, and dried in a warm place. Care must be 
taken not to touch the plated auriace during Uiese operations, or ^Ise the water 
will get in under the metallic layer, and cause it to &li off After deaiocatioa 
thia layer adheres so strongly that it can scarcely be removed with the nuL 
If the plating has been pertbrmed on the surEwe of the bath, the layer will be 
of equal thidOiees all over, and with proper polishing, will have «vei7 quality 
<rf' a silvered mim». To attain unfailing suooeas, sereral precautions are 
necessary : in the first place, the bottom of the vessel should be all over of an 
equal diataooe from Hie surfhce of the liiture mirror, otherwise some parts of 
this Burikce will be covered witii a thumer plate of silver than others, and 
will conseqaendy appear dnQer ; for they will not reflect the liglht so well as 
the parts which are more tiiickly covered Another important point is that 
the surface to be alvered should be perfecUy clean ; glasses mmpty wiped 
with a cloth will take a layer liill of patchest on which will be plainly visible 
the streaks left by the doth. Then the aurtaca lo be silvered must be wetted 
all over ; the smallest bubble of air will produce a hollow in the li^er. 
Before putdi^ the glass on the bath it is bettor to wet it completely ; the 
liquid used tor this should be aJcohtd, in preference to wator, as it drives off 
the air better. The ghiss would be plated as well at the bottom of the hath 
M at the top, only that in that case t^e whole of the diver would accumulate 
on the oliject, and the mirror would necessarily be so much the dearer. 
When the mirror is dry, the layer is covered with a colorless varnish composed 
of an alcoholic solution of gum dammar ; it is then fhuned. 

adding. — To gild glass pennanenlly, heat is essential; §^diag without heat 
is of a beautiful color and vny brilliant, but it does not adhere stroi^ly, and 
will strip oS with washing. The gilding bath is prepared by means of a solu- 
tion of gold in ogun regia, a solution to which is added 292 milligrammes of 
chloride of sodium per gramme of gold ; it is evaporated to diyness, and 
healed unlil all the free add is disengaged ; alter whit^ the double salt is 
dissolved in water in suffident quantity to make 100 cc' of liquid contain 
1000 miUigrammes of gold. Witii thia solution two others are prepu^ one 
of which is composed of solution of gold, bO cc ; soda ley (density 1-03B^ 
SO ac ; water, 300 ac. It is boiled in a flask imtU reduced to 250 cc. The 
seoond solution is prepared with solutdon of gold, GO c.0. ; ley, SO oc. ; water 
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300 cc. Tha whole being put into a Sask is plsoed in boilii^ water Bx an 
hour. Tha two liquids are then mixed, and ma; be used with succesa when 
recently prepared. To gild tba inaida of a glaaa veasel, a, tenth part of its 
volume munt be filled with a mixture formed of two parts of alcohol and one 
of ether, and then filled with the auriferoos solution while stJU hot ; the vessel 
must then be placed in water of the temperature of about 176° F. (80° C.) 
In less than 15 minuica the internal Burtace will be covered with a pellicle of 
gold ; the vessel ia to be removed when the sides are opaque, or, at snj rate^ 
when, seen bf transparency, thuj have assumed a, deep gteen color. The 
Boludon of gold is, of courae, always reduced by the alcohol ; but if we wiah 
for a brilliant layer of metaUic gold, we must arrange ao that the affinity of 
gold for water should not be greater tlian that of gold for glaas, and that the 
latter should be rather stronger then the other. It is difficult to hit upon the 
exact point, and the least variation in the proportions would injure the results. 
The above described baUi will only ^d when recently prepared ; standing for 
24 hours will destroy this properly. When fit lor gilding it poasessea a 
slightly yellow tint ; with time it loses this color, as well as the properly of 
deporting a brilliant layer on glass ; moreover, alcohol then reduces the gold 
with great difficulty. 

Feliljean's Process, — The new process discovered by U . Peti^ean Ibr ailverii^ 
g^ass is thus described by Prof Faraday: — "It consists essentially in the 
preparation of a solution containing oxyd of silver, ammonia, nitric and 
tartaric acids, able to deposit metalhc silver either at common or somewhat 
elevated temperatures. 1540 grains of nitrate of silver being treated with 9f>G 
graiuB of strong solution of ammooia, and afterwards witti 1100 gnuns of 
water, yield a solution to which, when clear, 170 grains of tartaiic add, 
dissolved in 6S0 grains of water, are t« be added, and then 1S2 cubic inches 
more of water, with good a^tattoo. When the liquid baa settled, the cleai 
part is to be poured off ; 162cobiohicbesof water to be added to the remajjung 
solid matter, that as much may be dissolved as possible, and the clear fluids 
to be put together and increased by the further addition of 61 cubic inches of 
water. Tliis is the silvering solutjcn No. 1. A second Quid, No. 2, is to be 
prepared in like manner, with this diS^rence, that the tartaric acid is to be 
doubled in quantity. 

'.' The apparatus employed for the silvering of glass plate condala of a cast 
iron table box, containing water within, and a set of gas bumeis beneath to 
heat it The upper surfece of the table is planed and set truly horizontal by 
a level. Heat Is applied until the teniperature is 140° Fah. The glass is 
well cleaned, first with a cloth, after which a pli^ of cotton, dipped in the 
slveriiig iluid and a Uttle polishing powder, is careliilly passed over the sur&ce 
to be silvered, and whea this ^plication is dry it is removed by another plv^ 
of cotton, and the phtte obtiuned is perfectiy clean. The glass is then laid on 
the table, a portion of the dlvering fluid poured on to the surface, and this 
spread carefiiUy over every part by a cylinder of intUa rubber stretched upon 
wood, which has previously been cleaned and wetted with the solution. In 
this manuer a perlect wetting of the surface is obtained, and all wr bubbles, 
4tc , are removed. Then more fluid ia poured on to the glass until it ia 
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eorered with a layer about one-tenth of an indi in depth, which easily atanda 
upon it, and in thaC state ila temperature m allowed to rise. In about ten 
minutefl, bj the heat of wann water in the hollow box of the t^lc^ ailTer 
begins to depomt on the glass, and In fifteen or twenty minntea a unifiwin 
<^>aque coat, having a grejish tint on the app«t earitce, is deposited. AAer 
a certain time, the ^ass emplojed in the illiiBtration was poahad to the edge 
of the table, was tilled tiiat the fluid mi^t be poured o^ then wuhed witb 
water, and eiamined. The under aor&oe presented a perlectlf brilliant 
metallic plate of high neOective power, as bigti as any that ^rer can attain 
to; and tbe coat of silver, though thin, was so strong as to sosUun handling 
and K> firm as to bear polishing on the back to any degree, bj nibbing with 
the hand and polishing powder. 

" The usoal coarse in practicet however, is when tbe first stratum ot fluid is 
exhausted, to remove it, snd apply a layer of No. 2 solution, uui when that 
has been removed and the glass washed and dried, to corer the bade sur&co 
with a protective coat of black varnish. When the form of the glasa varies 
sitople expedients are employed, and either concave, oouvez, or corrugated 
Eurfocea are aQvered, and bottles and vases are coated internally. It is easy 
to mend an injury in the silvering of a plate, and two or three caaea of repair 
were performed on the table." 
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The followii^ is an abstract of a paper recently read before the Royvl Losti- 
tution of Great Britain, by ProC Faraday : — 

The author has been led by various consideratioDs to seek experimentally tbr 
some efffect on the rays of light by bodies which when in small quantities had 
strong peculiar action upon it, and which also could be divided into plates and 
particles so thin and micute as to come fiir within the dimenmons of an undulo- 
U»n of light, whilst they still retained more or less of the power they had in mass. 
The vibrations of Ught are for the violet ray SG,GTO in an inch, and (brthe red ray 
37,640 in an inch; it is the lateral portionof the vibration of the ether* which 
is by hypothema supposed to afi'ect the eye, but the relation (rf number remains 
tile aame. Now a leaf of gold as supplied by tbe medianidan is only ^-TuTot 
of an inch thick, so that T^ of these leaves might be placed in the space occu- 
jiied by a single undulation of the red ray, and 5 in the space occupied by a 
violet undulation. Gold of this thickness and in this state is fransparent, 
transmitting green light, whilst yellow light is reflected; there isevery reason 
to believe also that some is absorbed, as happens with all ordinary bodies. 
When gold leaf is laid upon a lajer of water on glass, the water may easily 
be removed and solutions substituted for it ; in this way a solution of chlca^Be, 
or of cyanide of potassium, may be applied to thin the film of gold ; and as the 
latter dissolves the oUier metals present in the gold (alTer tor instance^ which 
chlorine leaves as a chloride), it gives a pure result ; and by washing away tha 
cyanide, and drying and draining the last remains of water, the film is left 

* Aoiilogoi^ tnnsTCHA v'bi'attoD nuy Aaolly be obt*Infid on tha furfue of viit«r or 
Mier flnldi b; tha piooua de8iuib«d In tba J'/HhtoiMcai TYimtaeUtm* for ISSl. p. 
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attained to the gUsa; it may be experimeated witfa, though ia ■ state of 
exb^me tenacity. Examined either b; Che electric lamp, or the solar ape<y 
tnuu, or tlie microBCope, this Sim was appareotl; continuous ia maoy parts 
where its thitdcuess could not be a tenth or twentieth part of the origioal gold 
lea£ In these parte gold appeared as a veiy trouaparent thing, rejecting yel- 
low light, and transmitting green and other rays ; it was so thin that it pro- 
bably did not occupy more than a hundredth part of a vibration of light, and 
yet tiiere was no peculiar effect produced. The rays of the spectrum were 
in BQCcesaion sent throi^h it ; a part of all of them was either stopped or 
tamed bacli, but that which passed through was itnchanged in its character, 
wbetiier the gold plate was under ordinary circumstances, or in a very intense 
magnetic field of force. When a solution of giM ia placed in an atmosphere 
containing phosphorus vapor the gold is redut»d, forming Blms that may be 
washed and placed on glass, without destroying their state or condition; 
these vary &om extreme thinness to tlie thickness of gold leaf or mere, and 
have various degrees of refiective and tiansmisaive power; they are of great 
variety of color, &om grey to green, but they are like the gold leaves in 
tliat they do not change the rays of light When gold wires are deflagrated 
by the Leyden discharge upon glass plates, extreme division into particles ia 
effected, ani depoeila are produced, appeming by transmitted light of many 
varieties of color, amongst which ore ruby, violet, purple, green, and grey 
tints. By boat many of these are changed so as to transmit chiefly ruby 
tints, relieving always the reflective character of gold. None of them affect 
any particular ray selected from the solar speotrum, so as to diange Ua cha- 
racter, other tlian by reflection and absorption; what is transmitted stiU 
remaioB the same ray. When gold leaf ia heated on glass, the heat ctniaes its 
retntctioa or ruaoiog together. To conuncn observatioa the gold leaf disap- 
pears, and but little Ugbt is then reflected and stopped ; but if pressure by a 
polished agate convex suliace be applied to the gold in such places, reflectiTa 
power reappears to a greater or smaller degree, and green light ia sgain trans- 
mitted. When the gold films by phosphorus have been properly heated, pres- 
sure has the same effect upon them. If a piece of clean phosphorus be 
phiced beneath a weak gohi solution, and especially if the phosphc^us be 
a clear thick Him , obtained by the evaporation of a solution of that sab. 
stance ia solphide of carbon, in the course of a few hours the solution be- 
comes colored of a ruby Unt; and the effect goes on increasing, aometunes 
for 3 or 3 days. At times the liquid spears clear, at others turbid. Aa 
far ss Mr. Faraday has proceeded, he believes this fluid to be a mixture of 
a colorless transparent liquid, with flue particles of gold. By Iransniitted 
light it is of a fine ruby tint ; by reflected light it has more or less of a brown- 
yellow cotor. That it is merely a diffusion of fine particles is shown liy two 
result^tbe flrst is, that the Quid being left long enough, the particles settle 
to the bottom ; the second is, that whilst it is colored or turbid, if a cone of 
the sun's rays (or that from a lamp or candle in a dork room) be tlirowa 
across Uie fluid by a lens, the particlee are illuminated, reflect yellow light, 
and become viable, not as independent particles, but ss a cloud. SomeUmea 
a liquid which has depoated much of its gold, temajna of a 6int ruby ttnt, 
12* 
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and Co the ordinary obBeryation, traiuiparent ; but when Qhiminatad tj 
a cone of raji the suspended particlea etujw their preseoce by the opalw- 
cence, which ia the nsolt of thdr nulled aetitm. The seltliDg particlG^ 
if in » Saak, appear at tiie bottom like « tena of deep«olored Quid, 
opaque at tbe middle, but deep mbj at tbe edges; when agitated, they 
maj be again diffiued through the liquid. These partide* tend to aggregate 
into larger particles, and prodnoe othor effects of color. It is found 
that boiling giTes a certain degree of pernanence to the ruby state. Many 
naline and t^ter sabstancea ailect this ruby fluid ; tbuB a few drops of tolU' 
tioD of common salt being added, the whde gradually becmnes of a riolet 
color ; still tbe particles are only in aoapenElou, and when iUuminated by a 
lens, are a golden yellow by rejected light: they separate now iniuJi nxxv 
rapidly and perfectly by depoation from the fluid than beftMV. Some speci- 
mens, however, of the fluid, of a weak pm^e ca violet color, remain for 
montba without any iqtpearance of settlmg, so that the particles most be ex- 
ceedingly divided : still tbe rays of the sun, or even of a caudle in a daik 
room, when c^dlected by a lens, will manifest th^ presence. The higbeat 
powers of tbe mierosct^ have not as yet rendered Ti^le rither the ruby or 
tbe violet particles in any of these fluids. Qlass is occamonslty odored of a 
ruby tint by gold ; such glass, when examined by a ray of light and a lens, 
gives t^e opalescent effect described above, which indtcates the exiatence of 
■eporate particles — at least such has been the case with all the specimens Mr. 
Faraday has examined. It becomes a question whether the conatitutioni of 
the ghtSB and tbe ruby fluids described are not, as regards color, alike. At 
present, he believes they aie ; but whelber tbe gold ia in the state of purs 
metal, or of a compound, he has yet to dedde. It would be a point of con- 
siderable c^tical importance If tbey should prove to be metallic gold; from 
tbe effects presented when gold wires are deflagrated by the Leyden dis- 
charge over glass, quartz, mica, and vellum, and the depoeite subjected to 
bcftt, pressure, Ac, be inclines to believe that they are pure metal 

RXDUCTIOH OF UXTAI^ BY HTDBOOSH. 

Bt Claire Deville states that tbe reduction of volatile metals depends veiy 
much upon the rapidity of the current of reducing gas. Thus, for instance, 
when oxide of zinc ia ignited in a rapid current of bydrc^n, tbe metal is 
reduced, while by ignition m a alow current oT the same gas no metallic unc 
is obtained, there is formed at another part of the tube, crystallized oxide of 



re that in tbe latter case reduction does not take place, but that 
owing to the slowness of Ibe current of tbe gas, the water vapor formed is 
not removed soon enough to prevent a further reaotaon between It and the 
vapor of zinc, reproducing oxide of zinc. In Ibis way he accounts for tbe 
transfer of the oxide of zinc ttojo one part of the tube to another, and is of 
opinion that tbe apparent voUtilization of oxide of zinc in this experiment 
and in metallurgy operations, is owing to this reaction which takes place at 
a lower temperature, than the reduction of the oxide of hydit^n. — Ann. dt 
Chim. tl 4e Fhyt. Tlifj , m. 



ON THE rOBlUTION OF aiJ/TPBrSB IM <UVZB. 

At a recent meeting of ttie Boston Sodetj' ot Natnnl ElBtoiy, Pn>feeeoT 
WflliuQ B. lUigen remarked tiut, &om his oltseirations in the cftvee of the 
Middle and Southern States, be vaa satisfied that the eatthy depout contain- 
ii^ the nitratea, known in at^oe places as Fetre dirt, was<^efl7 darired rrom 
the orertumging and adjacent rocks, and not from sediment brought into the 
cave by ezistiDg or fonoer streams. The Hmestone, in which the nitriferous 
caverna are Tomid, often contains a large amount of siliceous and aigillaoeoua 
natter, and, in some instances, a marked proportion of otganic substances. 
He more perrions layers, gradually deprived of thrar carbonate of lime by 
the leac^uog action of tlie water inflttM^ng; from above, are reduced to an 
earthy mam, the mere caput morfman, as it were, <J the original rock. In 
scnne cases this decompoaiticin pervades die stratom Ibr a great distance ; the 
mjdnaiy, flue grained, ashy clay retaining the lamination and bedding which 
It had beibre the chaise. In comBe of time the earthy mass &lls to tlie 
floor by ita own weight, uded, pertiaps, by occasional tremors of the groand, 
or la deladied by the load of stalactites suspended from it below, and thus 
oomcs witliin the levelling and transporting action of the streams floiving 
through the care. 

As to the produotioD of the nitrates with which the Petre dirt is more or 
less impregnated, Professor R thought that it could not, in any large degree^ 
be referred to the exQVtioiiE and other remains of aoimals occasionally found 
hi thew oaves ; since the qnantitj' of nitri^en required for this purpose would 
&r exceed such a means of supply. Besides this, the nitrates are found in 
the earthy mass while it is still adhering to the roof or walls, and fer removed 
ft«m tiie organic matter supposed to he buried in the floor. Nor can we 
regard the nitrogen as chiefly derived from orgauic substances in the decom- 
posing rodcs. For in the case of some caves produdng Petre dirt, the aur- 
toonding limestone contains only a trace of such ingredients. We must, 
thwelbre, refer the fiirmation of the nitric add, and ultimately the nitrate^ to 
nntoal diemic^ reactions between the porous calcareous earth and the coa- 



AMTIMOSIAL TEBMHUON. 

M. E. Ples^ has invented a process for preparii^ vermffllon, of a heautiM 
color, of antintoDj and tnlphor, and which process is sufficieutty simple to 
admit of preparatJOD on an extanMve scale. 

The fiiBt ingredient necessary for tlie manufecture, hypo«ulphate of sod^ is 
prepared as follows :— In the upper part of a vessel, the bottom of which Is 
broken out, a Mra oontaining large crystals i^ carbonate of soda is flxed. 
bto the lower part of the venal pnqecta a Aimacs iripe bent at right aoglea, 
which is attached to a small clay fiimace. Into this ftunacesulphor la thrown 
tty little and little, and bums into snlphuFoos add, which passeB through the 
t^« into the ymA, and there acta upon the caibooate ol aoda. The c<.n>- 
boitioa of th* nilphiiT may be regnlated as oocaaion reaiaires through the 
dovef tteftnuMe; Uw diaA ia quite solBden^ andin thecoumof threeor 
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boz dajB the cxTBtals of oorbonate of soda are acted upon to a ca^ieaMi 
dqith. Tbe yerj fiiable milphita of soda may be readOy Beparat«d from tbe 
tmaltered Dudeoa, if 1017 remaiiis, and the latter may then t>e put back into 
the sieve. The solpbite of soda is diaBOlved in waier so as to prodnoe a 
solntion of 36° B., and this ii aaturated whilst hot with ajataOiced carbonate 
of Boda. When efferreecence no longer occurs on the addition of this salt 
(which ia the best critefion, as litmus paper giiee no satisfactory indications), 
or rather when the dilute sulphite fiirniahcB a slight eOerveeoence of carbonic 
acid on the additdou of mnriatic add, flowers of sulphur are added, and the 
mixture is healed in an earthen vessel fbr three hours on the water bath, 
■tining and repladng the water that evaporates. When the fluid is oool, it 
is filtered and diluted until it shows 25° fi. 

Perchloride of andmony is prepared bj beating powdered bladi sulphuret 
of autimouj with oommerciat muriatic acid. Wben tbe evolution of nilphu- 
retled hydrogen begins to i^iminiiih at a gentle heat, the mixture is bdled 6a 
a &w minulea. On cooling tbe dear liquid is decanted. To avoid incon- 
v^ence from the sulphuretted bydn^n gas evolved daring tbe aolatioii of 
the sulphuret of antimony, it may dther be passed into a solution of soda, or 
allowed to pass Ibroi^h a tube drawn out to a point at the extremi^, cloee 
to which the flame of a spirit lamp is placed ; by this the sulpbuietted 
hydrogen is burnt, even when it is mixed with much aqueous vapor. The 
solution of chloride of antimony obtuned is diluted with wat«r to 35° B. 

When the BOlutJona of hyposulphite of soda and chloride of antimony are 
thus prepared, the aniimonial vermilUon is prepared in the following man- 
ner : — Four litres of solution of chloride of antimony and six litieB oi 
water are poured into a stoneware basin, and after theee, ten litres of the 
solution of hypoeulpbite c£ soda. Tbe predpitate which is produced by tbe 
water is rapidly, diesolved by the bn>OBulpbile of soda in the cold. The basin 
is now placed in a warm balb, which ia heated to boiling ; in this tbe tem- 
perature of tbe mixture gradually rises. Towards 86° F. the piedpitate 
begins to form ; it is at first orange-yellow, bat gradually becomes darker. 
The temperature is allowed to rise to 131° F., when the basin ia removed &om 
the water bath, and the predpitate ia allowed to settle, which talcea place 
rapidly. Tbe fluid is separated from tbe predpitate by decantation ; the pre- 
cipitate is washed Qrst with water containing one-fifteenth of muriatic add, 
and allerwards with common water, then collected on a filter and dried. In 
the moist state tbe antimoaial veimillion has a jtiming red color, but in dic- 
ing it loses a litUe of its lustre. 

ON THB COMPOSmOH' OP MUSCLBS DJ THB AKDUL 8EKIK8. 
From an article on tbe above salqect, b; 
published u " ~ 

" The result of our reaearchea in regard to tbe substanoe which gives 
addity to the muscles of all the vertebrata, is Uiat if; in'some cases, the ad^^ 
of the muadea is due to lactic add, that wbicb makee the muscular flbra 
■IroDgly acid is ordluarily a phosphate of potash, having, aooording to oaf 
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ana^els, the formula, KO, SHO, PO. We obtained thia salt in a cnrstalliced 
oondltioTi bj treatii^ tiie musclee witb weak aloofaol and eraporating the 
Ikjnor to B, BjFapj conaistence. 

While determining Uie proportion of tMB aalt in the masdee of different 
aoimals, we obseired evidence of some connection with the tbrmation of the 
oeseooa system; Uuit is, we oIwbts found it largely in animals in which the 
boDeB am veiy much developed, and very slightly in the Arficulata and 
Hollnsca. The part whidi thje ealt takes in the formation (rf bonea ia now 
dear ; for we bave dirac^y asoertained tiiat in reacting on carbonate of lime, 
the phosphate of potash from the muscles ibrms the basic phosphate of lime, 
which is so considerable a part of the bony substance. This phosphate of 
potash is not, prahaps, without effect in the production of a phosphuretted 
fiitty matter that exists in the muscles whit^ will be mentioned GirCber on ; 
we think, however, that nnder these drcumghraces it deserves the attentioft 
1^ phTSiologiBtB. The muscles of the rertebrated animals are impregnated 
with a considerable quantity of fiitty boiUea made up of varying proportions 
of olein, margaiin, and stearin. Beddes these neutral tktty liodies, another ia 
tivrays fowid, which difters from the substances properly called bt by a 
number of peculiarities, and presents some anali^y to the cerebral lat. We 
have made a tolerably complete eiaminaticm of this interesting substance. 
It was extracted easily by treating the muscles with weak alcohol, whidi 
disHolTes it without altering the other &tty bodies. This liquid, when eva- 
porated, gives a viscous amber<»lored substance, whidi partly dissolves in 
water ; treated with snlphnric add, it decomposes like a so^, giving sulphate 
of Boda and an acid heavier than wat«r. This acid contains both azote and 
phosphorus ; analysed, it afforded e:xactl; the compoidtioD which one of us 
obtained ftom the cerebral fikt, called oleophoaphoric add. 

The phoBphureled lot which exists in the muscles, is therefore ideutjcal 
with that which is found bo plentifully in the brain, and is produced, like the 
latter, by the combination of soda and oleophosphoric acid. The substance 
can now be uui to be fbund in every part of the animal organizatiou. We 
have esteblished that ite proportion in the muscular tissue increases with the 
age of the animal, and it is as vaiious as the different spedea of the verte- 
brnte animals. Fishes, such as the whiUng, the dab, the flounder, have only 
a very small proportion, while spedes having a compact body, with a strong 
taste, generally difficult to digest, like the mackerel, herring, trout^ and most 
of all, salmon, have a lai^ quantity. It is this phosphuretted substance 
wbiob, by decomposing incompletely throu^ the action of heat, gives to 
broiled flsh its characteristic smell 

While studying this substance in the musdes of fish, we have been natu- 
rally led to examine the red matter which colors the muscles of salmon, that 
which, in ttout and some other Qsh, produces the " savimana^" This remark- 
able change of oolor is psxUy dependent on the phenomenon of reproductioiL 
The Bohnon, for instance, is red skinned all the year, but ite musdes become 
perceptibly paler at the time of spawning. This disooloration is still more 
distinct in trout, £br when they spawn the skin becomes quite white While 
the spawning does not occur at (he same time, the female "salmons" itself a 
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dMpMnd, iBdkM^tbiaookrkinfcrlhaii the mile 1 sod oAa m tti* mh» 
■iMiii tbcre are taken wbite boot and nhnoa tmot Thn ihowi, too^ Oat tha 
MlmoD trout is not the mougrd of the trout and Mbnon ; beaktea, ttie feoon- 
dationof one of theae flA bj tha other uoat of die quastioii, Bmcethsnlmm 
qtawna in Jol; and tai^ in Angnat, while the tnnl qtawm in Deoember. 

The coloriiig matter tf the mnaclea of a, ntanoB a t teaotad the atteolioa of 
Sir Hnmphivy DaTj; in llw voA bj Ikii fatooDa ofacmitt, aotitled aalnwtii% 
it ii said that the Ain rf aMlmoncan be diacokired bj- eHicr. But even, till 
now, thia ooloring matter haa not been iaolalod. It is thit> which we attempt 
to aocxHnpliah. from our icaearohea, we And thia coloring matter to be of a 
bttj natore, preaeoting the characteristifB cf a weak acid, which we call sal- 
nMmioadd, and that it dwaolree in sneatralnL Id oidc* to isolate aahDODio 
acid, we oaed the following meana : the red oil which ia ««ail7 got from the 
mnadea of a salmon by a ^eea, wh agitated ixdd with aloidiol teeblj vnmo- 
Biated ; the (n1 then becomes colorlsea, and the aloobol takaa the ocdortng 
Miattei, which ia aqiarated by decompoong the aTrmvini»nttl aalt witli an acid, 
nie acid tliaa obtained ia Tiacotn^ red, and preaents all the tdiarsctaiBtice of 
a &tty add ; it ia the aame in the aalnHm-troat aa in the moBclee of a "I"""* 
We hare fixnid it in conaiderabla qnantity and mixed with deopiioaphoiio 
add in the eggs of aalmoD, which parlljr aeooiuta fbr the disooloratdon and kiea 
of amen in the Beak ef a sahnoa when it laya. The female of the Galmo 
hamatoa Vol, doea not aObrd aa modi add, either satmonieorideoptinqibuicv 
as the GocamfMi salmon (Salmo aslmo '^il): the mnaclea t^AahBhowtherefbi* 
in apedea moat nearly allied appreoiabla diflbiCDoes in their oompoaition. 

ON THK onrani op malama. 

Some intereeting ezperimenU hare recently been instituted by ICU. Savi 
and Paaserini, of Pisa, Italy, on the noxious qoalitiee of some plants aappoeed 
to be a Bomce of malaria. The reeuhs <d' these we shall here briefly state. 

The cAoro, a genua of plants whidi grows very plentiAdly m the marshes, 
exhale^ eepedally during summer, a fiilM mnell, similar to that of the manhea 
tiiemselTpe. This has led some to suspect that these plauta, dorii^ their 
growth, decay, and decompostioD, m^ht be the cause of the malaria. To 
dear up this doubt^ MM. Bavl and Paeserini undertook a wHea of obserrations 
(Ml, and snalyBea 0^ the mttfe common speciei^ the cAora tnlgirit and the Aon* 

They (bond these plants corered with an sxt«wd crust of carbonate of 
lime^ the quanti^ M which, always considerable, diminiihee succeasiTely and 
gradually during the four months of Jdaj, June, July, and August, which are 
preciselythosein n^iich the Influence ofthesidaiiaiamoBtBtroi^lyftilt Among 
fiie other elements of the chant t^ey detected also a bt *oU^ anbstanoet 
hitherto nnnoticed, whidi, contelnii^ uoto, has an uialogy with animal sab^ 
Rtanoes, aud produces the fetid smell which gave rise to these reaearchea. 
Thej named tiiis substance pultrine, from the vulgar name c£ putera, which 
the Italians give to the plant. 

Alter examining the chara in its living and perfect state, they submitted 
A to pntre&ctam by steefung it in water. Decompomtaon bepat to draw 
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itself Tery koob, AoMo Bad was formed, muted iriUi oaibonita of lima, and 
disengaged the carbonic add, which, Tiaiiij; into Che atinosphere, produced a 
scum over the Hui&oe of the water. The Bmell of the pleot b^Mt to exhalo 
at the same time so poweriiillf aa to cauM Berioui accideols aod violent 
headache to the peratma exposed to it, even at a great distance. By d^reea 
the plant aaaumed a dark color, became soft and Boap7, and waa finally reduced 
to a blacldsh mixture, formed of fragments of woody fibrea add of veiy thin 
coal, unctuous to the toui^, and with sn intoleraUe stench. 

In the last st^;e c^ putreGiction, the water in whkh the pUnt had been 
steeped becune stinki]:^, blackish, and mndlaginoos; on ita sui&oe was 
formed a dark pellicl^ sprinkled with yeUowkh stains, refleotiag in some 
points the color of the rainbow, and emitting a disagreeable odor ; when 
exposed to the action of fire it yielded azotic productions. Hie same experi* 
menta, carried on with covered venels, under the action of sDlnr heat, gave 
the same results. Bt^)eated upon, the etuura of brac^ieh watersj Uie saline 
priniaple of whidi is so pow««fLtl as to deeboy all other plants, tha ob- 
■ presented the same tdiea<MiieD^ but with a greats degree of 



UiL Sari and Panerini thinl themselves entitled to OMU^de, from titem 
rqieated experimeDle, that the puieri«e, or fetid [oincaple of the genua (Aara, 
tf not tiie only and general cause of the maluri^ is, at leasti one irf the mo«t 
powerful causM of its [ooduotion in Italy. This misi^evons principle, the 
odor of which is tlxe same with tha#of marshy exhalations, extends its 
iuQuence wiUi still gretttw etl^ whenever the diminution or erapanfioa of 
Hie waters leaves the plajits onoovared, and by its volatili^ it escapee^ and is 
kept Boqiended in Vbs atmosphere. 

H£W VSaSTABUt WAX, 

The fbllowing description of a ,new variety of vegetable wax recently 
brought to this oonntry, has been flimished to tl8 b; Dr. A. A. Hayes, of 
Boston. The commercial relations of our counliy, extending along the rivers 
of Sonth America, are nuJring known to us the products of the vaet foresla of 
the interior, many of which have a high value in the arts, and are new to 
commerce. The wax in question is obtuned by boiling the deep green leaves 
of a shrub resembling laurel, abounding in the tbresla back from Para and 
Babia, mid is used to some extent as a substitute for wax in the manutactura 
of candles. It has a light tint of greenish-yellow color, tranamitdng neuly 
white light through thin portions; it is hard, the armies of the fragments 
Bcrstchiiig gypsum. Its fracture is sli^tly conchoidal, lustre more dull than 
that of ordinary wax. By rubbing it becomes electricaUy excited, Bnd takea 
and retains a fine polish; it is brittle, without softening when oompresBed 
between the fingers. The average sp. gr., determined on many specimens, is 
at 60° F. I'OOO, or the same as distilled water. When healed te 120° F. fbr 
some time, it loses moisture, and exhales a pleasant balsamic odor, not unlike 
that of pinks. 

lOa parts at 213° f. became a transparent Quid afl»r frothing, having lost 
3-10 per cent, of vidatile matter this bung mostly aqueous moisture dne to 
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the prooeet of nuiTi&ctiiruig it, and the dij wax on oooliDg becomw aligblfy 
darker in color. H*de into candlea, it bums with a deep opitqiie yellow Bmdb, 
s thin Btream of Booke creeiring from the ^Mi ; its deoompositdon in tliis whj 
ihowing an exoeoa of cwboB, sa the carbo-hTdrogenB bum in the air. This 
imporUmt character fbrbidB its a^iplicatian as a Bobetitiite fbr wax, or tar 
afi^ding light in conSned apaceej otberwiae, its high melting pcant would 
render it very valuable in many aitoatiODB when our ordinary matelials fail 
When mixed willi tallow, the latter becomes baider, and the of^xutnl melldi^ 
pcMDt of the mixture is higher than that of tallow. But the resulting mixed 
man aoftena at a teniperMure of 100° F., and the new wax does not break 
up in the act of combuatioD, so as to unite with Che cartio-hydn^na of the 
l^ow with which it is mixed. Its application in this way doee not, there- 
fbre, i»wuise » Talnable result. 

Alcohol of ap. gr. 0'e21, when boiled on Uie dried wax, disaolTes a small 
pcotion, which aeparateB in put by cooling, in the form of a hydrous mass, 
becoming while. The oiM solution evi^wnMed disaDg«gec a balsamic odor; 
the ooating it leaves, when dry, has the charact^s of the original wax. 

Id sulphuric ether the same characters are {H^eerred, the matter disscdved 
l)ttng identical witii the original wax. BenecJe is the ^ipro^iate stdvent for 
this wax ; it melts in it, diasolving lately, so that <m cooling the solution 
beoomes a soft wate. A. more dilute solution allows the pure wax to deposit 
in beautiful snow-white granules, whit*, while weti are transparent, becoming 
opaque on drying. These granules, ^en negniSed, appear generally to be 
composed of aggregatioiis of spbeTules, {brming mamiUaiy concretions ; but in 
rare cases radiating lines occur within them, indicating the existence of ■ 
polarizing force too feeUe to form a rectilinear solid. Chloroform dissolrea 
the was freely, aud the results of cooling and ev^ioration are the same aa 
occur with benzole. These characters sufBciently prove that this wax does 
not, like many other kinds, divide into a more fluid and a more solid body, 
when sutgected to the action of solvents, and its unity in this respect is its 
meet strongly marked peculiarity. 

Id alkaline solutions, by ordinaly treatmeul, no saponification takes place, 
after loag boiling The wax retains a UCtle alkali after it has been washed in 
water, aud the compound is to a small extent soluble in water, but has not 
the characters of so^. This aJkaline wax will absorb a considerable quantity 
of au alkaline solution in which it has been boiled ; wasbiug in water removes 
the excess of alkali, do deOnite compound being formed. When distilled 
from B nearly closed vessel, it leaves 0-44 per cent of carbon and ash, the 
latter amounting to 010 only. This wax can be supplied, should a wout 
exist commercially, at a price tatennediate between that of tallow and the 
ordinary wax. The only application at present known in which it exhibits 
useful properties is in fbrnung a basis tbr a preparation used in waxii^ furni- 
ture and polished wood work. 

BRILLIANT AKD CHEAP CABMnTE. 

The following economical method of mskiDg carmine has lately been 
patented in England by Mr. B. Wood :— Take ounces of the carbonate of 



■odsi Hid diBiolTe it in 37 qnarta of raia water, to wbioh are added 8 ouacea 
of dtrio add When thought to the boilmg point It lb. of the best coohi- 
oeal, ground fine, Is added, and then boiled for 1^ hour. The Uquor is 
then strained or filtered and set b^ to oooL The dear liquor ii Uien boiled 
again, with H ounoes of alom, fbr abont ten ninutee, and is agwn drawn off 
aikl allowed to oocd and settle for two or three daji. The lupeniataDt 
liqucff is then drawn oft, and the lediineDt which has bllen to the botttau is 
filtered and washed wiUi cleaji soft oold water, and la finally dried bj evapo- 
rating all the moisture. The result ia fine oarminet wtiich can be made into 
the finest red ink by disaolving it in a caoalic sohitioQ of ammonia, adding a 



Bf the old plan of makinB carmiue, no dtrio add was used; the cochioeal 
was aimply boiled in soft rain wat«r for two hours contuning a minute quan- 
ta of carbonate of soda, tJien allowed to settle, and treated bj remainder of 
the proceas described above. An improvement in tlie briiliancr of the color 
is obtuned bj adding aboot one-ninth part of Uie cryitals of tin to tl>e 
alum, using fix tiiia purpose a ninth part lea> Of alom than the amount given 

USB OF BBDTB Uf FOOD. 

In coDseqneDce of acddenta caused b; the n>e of the bilne ot herring or 
■alt meat, the Council of Health in Paris has been charged with examining to 
what extent brine may be allowed in fbod. Nomeroos experiments have 
been tried at Alfiirt, wiiich have led to (he following conclusions: — 

" The use of brine as a condiment ot seasoning in the nouiishment of man 
bM hitherto had no injurious eS^ and notlting HthoriaeB the opinioa that 
u economical process so advantageous Ibr the poor should be laoaoribed. 
The same is not true of the atmse which is made of this aubstaiice in the 
oourishmant and in the treatment of the diseases of certain animalB, eepe> 
dally swine and hoisea. Anttieutio beta and Koent experimraita show that 
the mixture of brine in ccnsiderahle quantity wiUk S>od may produce real 
pcdsoniDg. In aU cases, brine preserved too long or in contact with rancid 
meat should not be emplt^ed except with the greatest care, and atW it bss 
been purified by akimming ftU the scum which Gnms on the lurface," 

KFFEOtS or CHLOKOFORU ON THB BLOOD. 

At the Boston Sodety of Natural History, Dr. C. T. Jackson presented a 
statement relative to the effect of cbloroibrm on the blood of a person who 
had died under its influence. The blood was found on exMoination to have 
lost the property of coagutatian, was of a peculiar, dark <Taaberry red ci^ 
and quite unifbrmly liquid. Thei«d blood globnlei^ in a micnwoc^ examin- 
ation made by Dr. Bacon, were found to be a little shrunken and distCHted; 
thiS white globules were also defbrmed. A chemical examinati<»i of the sama 
blood showed that it contained ;Wmie add, which was readily separable 1^ 
dbtiUatlon of the blood, by the heat of a chloride of calcium bath. 

The Ibrmic add, separated, had its peculiar odor, and instantly decomposed 
nlbate of dw, radnelBg ttw tOjm to Iti vetalUo atata, so that laig* flaliM 
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ot the mebJ were obbUned. The oljMsvatioD that chloroform was decom- 
posed by the blood, with the pmductioD of fonuic add, be believed to be 
new ; and it must be regarded as an important phydolt^cal bet of no small 
[tactical moment Three atoms of chlorine leave the fonnyle to oombina 
with the blood, while three atoms of oxjgea are abslncled from the blood, 
to unit« with the fonnyle in the production of (bnuic acid. Thus the blood 
is not only deprived of ila oxygen, but it is so altered as to bo incapable of 
sbeofbing vital air, and the patient dies from aephyria. 

Bucb appeara to be the probable theory of the cause of death in this case. 
Itbeoomea us to inquire whether there is not always a partial decompodtioa of 
Oie blood, effected by the inhalation of chloroform, finm which, in cases where 
it is not canied too i^, the synem recovers; while a more complete change 
reaolte in death. There ia still much to be dona in the chemical and phjsio- 
l<^cal investigation of this subject Dr. Jackson was of the opinion that 
when chlorofbrm must be administered, it should be largely diluted with 
ether; bat the latter agent alone is a mudi safer aoieathetic and should 
alwaya be preferred when it can be obtained ; for no death is as yet known 
to have been produced by its proper administration mingled with air : while 
chlorofbrm, in spite of all proper precantJona in its adminiBtration, haa 
destroyed life. 

The chloridbim inhaled in this case was tbnnd In be p^actJy pure. 

OLYCBBINE. 

Saiaire of GRyixrme — Trnpirrfaiif to Soap Mc^ters. — Dr. H. C. JemiingB, of 
London, has addressed a communication to the Society d Aria, in which he 
maintains the ground that glycerine was an aitifldtd product ajimng from 
new atomic molecular arrangements, produced by chemical action upon bts, 
oil, or grease, during saponification, whether sold or alkaline. He states 
that he some time ^oe " converted one pound of tallow, and on another 
occasion two pounds of palm oil, into glycerine, and will engage to do so at 
any tjme ; any &tty matter from the animal ac vegetable kingd<Ha can be 
toAo% converted into soluble glycerine — of course I do not undertake to ope- 
rate upon 01. mdni, or a diyii^ oil, such as linseed oil, Jhv, or rosin oiL I 
have operated upon glycerine, made by myselJ) and tiiat sold ; and have con- 
verted it into retro-glycerine — that is to say, a mart perfed oU. Suppose two 
Boap makers, or two candle makers, having different processes, A ^all pro- 
duce, through the want of chemical knowledge, 20 per cent of glycerine^ 
while B, by a better proceas, only produces 2 or 3 per cent, of glycerine, it 
will be evident that the amount of stearine, or soap, produced by B will ex- 
ceed that produced by A. 

"I have tried eveij means of ascettuuiug if there ezista any afBoity 
between pure glycerine and pure stearine.and oleine, and find none to exist; 
fu bet, a more absohite chemical revulsion of the atoms of thwe subst&aoes 
cannot be imagined." 

Glycerine Dretsinga. — The value of glycerine sui^jcal dresHnga is only 
beginning to be appreciate Its antisepljc power renders it highly valuable 
in all ulcers which havea tendency to gaugrenoi while the bvtHsble infln- 



tmoB it ezote over health j granulatioiia, and the fadlily with which the 
dreetlDgs may be renewed, render it greatly superior to oistments in bU 
other nounda and sores. In Bome European hospitals it haa been Biibadtuted 
fiiT thn strong acids, and other caostic applicatioDa, with tiie happieet eStets. 
It haa heen reported that wounds, Eubnutted to this mode of dressing, have 
a florid color, and continue bo dean that waabing and the reoouim to the 
spatnla, to remove the cake of cerato and pns, which renders the present 
mode of dressing wonnda so tedious and painfiil, can be dispensed with. 
Folds of linen, smeared with gljcerine,' are removed with the greatoat ikci- 
1it7, while they moderato suppumtioii, and repress redundant granulations. 
The dressings are soft, and agreeable to the patient, and admit of being made 
astringent, by Uie addition of tannin, in case oC tendency to hemorrhage. 

EXPEBIMENTS ON WBTTING INKS. 

Some ingeniouH erpMiments to teat the durability of writing inks have 
recently been made by Dr. Chilton, of New York Oity. He exposed a manu- 
script written with lour difi^rent inka of the principal makers, of this and 
other countries, to the oonslant action of the weather npon the roof of his 
laboratory. Afler an exposure of over five months, the paper shows the 
different kind of writing in various shades of color. The Englirii sample, 
Blackwood'a, well known and popular &om the neat and convenient waj 
that it ia prepared tbr this market, waa quito indistinct. 

The American samples, Davida's, Harrison's, and Maynard's, are better. - 
The flist appears to retun its original shade very nearly ; the two last are 
paler. Thia test shows conduavely the durability of ink; and while, for 
many purposes, acbool and the like, an ink that will stand undefaced a year 
or BOt ia all that is necessary, yet there is hardly a bottle of ink sold, some of 
wbioh may not be nsed in the signature or eTecution of papers that may be 
important to be le^ble flfly or one hundred years hence. 

For BtaW and county ofBces, probata records, 4c., it is of vital importance 
that the reoords should be le^ble centuries hence. We believe that some of 
the early manuscripts o( New Eng^d are brighter than some town and 
church records of this centuiy. 

In Europe, at the present time, great care is taken by the different govem- 
menta in the preparation of permanent ink — some of tbem even compounding 
their own, according to the most approved and expensiTe fonnolas. 

Manuscripts of the eleventh and twelfth centuries now in the state p^)er 
<dBce of Oreat Britain, are apparently as bright aa when first written ; while 
those of the laat two hundred years are more or less illegible, and some of 
them entirely obhtarated. 

MAUwmrK'a process fob exteactinq euOAit from tkgbtahlb 

StrBSTANCES. 
U. Uaumene, of Paris, in a paper desoriptiTe of a new process for extract- 
ing sugar trom vegetable substances, recently published by the French 
Academy, says: — That all lie prooeasee at present mside use of are bad: fix 
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tzampki, froii 1000 kilogTHnmm of beet root, whidi oontain really 100 kSo- 
grammes of sLgar, not more thanfifly or fll^-five kikigramuieii Me extracted; 
•nd sugar caaa, irhich dwiild yield 300 or 310 Idlograouiiea to the thooaaiid, 
givM from sixty to aixty-five mly. The &lilt U ahown to lie in the mode of 
««atmuit Si^ar exposed to the action of cold vater oodergOM a change 
knows to ohemistH, which preTente ita crystalliz^ion. A beet root dug up 
and nowed swaj is a cone ot oold water, the longer it lies the more is 
the sugar diminidied. Keeping it under ibelter malcea no diSbrenoe. Manu- 
&cturraB, however, have M store their stock x£ beeta, as monChe ehipse, 
MKonUng to the preaent process, before they oan be poaaed through the 
mill. 

The remedy proposed is to crash out the joioe at once as East sa ttie roots 
are dug up, and discharge it into huge <JBtemB, and throw in a quantity of 
Ume, whereby a saocharate of hme ]a formed which will keep undeteriorat^d 
for a whole year, o&d may be convfated at the manu&ctuier's oauvenieitoe. 
By adding carbonic acid, or others of ^mjlar actkni, to this sactAisrata, and 
tieating it properly by evaporatioo, kc, it gives ap the crj'StallliuUe sugar 
which it liss bdd intact, and in full quuility. 

THE NEW FACTS BESFBCTTlXa OZONB. 

The fbllowing artdoles, gathered from varione scnircea, embody all ttie recent 
inibrmation made pnbUc req>ecting oxone. 

The first article is an abstract (^ a paper read beRxe the American Asso- 
ciaition, Albany, by Prof W. B. Bograar 

ProC Bogera said, that tiie chief object in this communication was to call 
the s^tenUon of American obserrers to a branch of inqait? which, as yel^ they 
had greatly n^ected, and to indicate a change in the methods of observation 
wMoh he titiou^t eesmlial to make the ^ecta on the onmoaieter a fitir mea- 
sure of the quantities t^ oame in the atmosphere. 

FrcC B. t^teented Chereanltaof two short aeries of obBorvati<Bw,ttiefiiBt of 
which were made in the <aty of Bosbm, at a station on the eastern side <^ the 
ext^iMTe ocmnKW ; the second, on a bill My miles westward of the aty, at a 
height about Sve hundred feet above tide, in the nudat of so ondulating rural 
district covered with vffldore and removed from any collectitm of hoiuee or 
manu&ctories. The ozonometer used was the ordinary test paper of Scboenr 
bein, which was exposed fi«el; to the outer air 'a. soch a way as to be ebat- 
tered from sUong light and from rain. 

The oity observations extended &om tbefliat of February to t^ielastof May. 
In these it wsa Ibnnd that winds conung from any of Hie esetem ptHHts gave 
little or no indication of ozone, but those from western pomta, espeoislly fiom 
the N. W., produced a stror^ impres^on upon the teat paper. Thus Bx the 
four months of observations in the city the mean for E. winds was 0*6, that for 
W. winds was 3*9, the former showing no trace of ozone nnleaa when tlie 
current was very strong. 

At the oonntry ststion, the observations extending from the first of June 
until late in August, when the report was drawn up, ibmished very difli»Mnt 
rsMlts. Bsie the air, IhMD lAatdver pc^t It onived, wis more ot l«as ow 
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nliied, rarel? showii^ a lem amount thaa tbet correBpondiug to B on SduMCt- 
beio's scale, often attuning 9, and oocauomdlj eveo reaching the maTjnmm 
or 10. In only ft single instance, throughout the summer, was there an entire 
absence of effaot In this series the mean tbrE. winds was somewhat groater 
than fiiat lor the (^tpoelte coireuta, Die Cmner fating 7*6, and the latter 6'T<^ 



The almost entire alwenee of ozone In easterly winds at the Boston ststicn, 
and its presenoe in those from the west sod ni^tb-west, Professor B. ascribed 
to the dicanistance tbat the fbrmer, in order to reach the plaoe <^ obserra- 
tion, had to traveise a wide extent of the densely b^t city, while those 
comitig 6om westeriy ptnnta reached the oommon with hot little inteimixture 
d air from streets <x biuldingB. 

In all these observstions it was remarked as a general result, tiiat the effect 
on the test, both as to nudity and wnount, was somewhat in ptvpartioa to 
the vtlocity of the moviag air. Nnmerons instanooB wne noted of ft light 
Iveeze continuing for several hours, with but a small impreeaion oa the PM>er, 
while the strong wind which fdlowed fiom the s«ne qiueier, produced, in a 
nngle hour, t9ie moe( mailed effect Indeed, in very gusty days the imines- 
fdon was so quickly made, and so strong, as to raider necessary the renewal 
of the teet paper sereraJ times wiUiin the twdve hours. 

This increase of ozontc effect with the velocity of the wind, Frof^Mor B. 
considered to be mainly due to the larger amount ot air brought In contact 
with the test m a given tima In this Tiew the fiiot becomes very toportanti 
•B showing the great in^ied'ection of the common mode <^ obserration, even 
for purposes of rude comparison, since in olwerving soooeedvely, in a calm 
and in a high wind, we are in bet comparing the amount of oEone in vastly 
dilterent quantities of air. To avoid this error, some meuis should be 
adopted for flimidiing to the test eqnal quantities of air in eqnal tiinea. 
Such ft result would be secured by an asfurating apparatus, having a email 
ohamberin the pi^ of the otUT^ to receive the test. 3uoh an urangementi 
enable of bringing inlo action ft large volume of ^ in a abort time, would 
doubtless detect ozone in a multitude of cases, where the oommon observa- 
tion in calm air would diow none. It would also enable us to m^e faomly 
or even holf-boiu'ly observations, instead of waiting for the slow development 
of the action through half a day; ft process whii^ instead of somming up 
the ozone actions of twelve hours, nUowa the effect of one period (o be more 
or leas obliterated by that whndi follows. 

On Oame and itt RtJation to Xtahroorm. — It is well known that certain 
rarieties of mushrooms possees the remarkable property of turning rapidly 
blue, when their head and stem happen to be broken and exposed to the air. 
This matter has attracted the attention irf Schoenbein, who offers the fbllowing 
explanation. He considers oxygen, both In its ihee and bound state^ to be 
cftpfttde of existing in two coniUtiona — the ozonic or active^ and the ordinal? 
or inactive condition. All the oxy-oompounds yielding common oxygen at ft 
raised temperature he conmdcrs to contain ozonized oxygen, and he thrther 
believes that Die disengagement of common oxygen tVom those compounds 
depends upon the transfbnnation of ihe oziuiieed oxygen into tiie inactive one. 
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Now, a general bet U this, that the ozjgen thus set &ee alffajs conMna 
traces of ozones mora or lees aocordiiig to the degree of temperatore at wliidi 
file oxygen happens to be disengaged from tliose compounds. Tlie lower ttiat 
degree, the lai^r the quantity of orarne mixed wiUi the oxygen ; thoi^li in 
all oases the qaBiitit7hBiq)enB to be exceedingly smallin comparison with that 
it the oxygen obtahied at the same time. The beet means of ascertaining the 
ineenoe of ozone is the alcoholic solation of guiaciun recently prepared. 
Oxygen does not in the least change the oolor of that resiniferoiiB liquid, 
whilst ozone seems to poesesa the power of coloring it deep bias. The blue 
matter is nothing but guiacum plue ozone. Now, if we heat the purest oxide 
of gold, platina, eUver, mercury, the peroxides of lead, manganese, Ac., in &rt 
any substance fielding oxygen, within a small glass tube, into which had been 
preTiously introduced a bii of filtering p^>er impregnated with gaiBCum solu- 
tion, the paper will turn blue aa aoon as the disengagement of oxygen b^ins. 
All the circumstances bein^ the same, the paper will be colored meet 
deeply by the oxygen eliminated &om that compound which requirea ttie 
lowest temperature for yidding part or all (rf its oxygen. 

Ur, Soboenbein fiirtber goes on to say that thera cannot be any doubt that 
all the oxygen contained, for iaatance, in the oxide of silver, previoDs to that 
compound being decomposed by heal, exisla in one state — be that state what 
it m^. But how then does it happen that two different sorts of oxTgen ace 
generated at the same time trom one compound ? The answer to this seems 
to be, that one of the two kinds of oxygen eliminated must be engendered at 
the ezpeoee of the other; or to speak more correctly, that during the act d' 
elimination of oxygen from the oxide of silver, part of that oxygen suS'era a 
cjunge of condition. Now, as the oxides of gold, silver, ftc., possess the 
power of coloring blue the guiacum solution, just as free ozone does, it is 
considered that tiie condition of the oxygen contained in the oxides of gold, 
ulver, Ik., is the ozouic one ; and it is fiirther interred, that by Ikr the great' 
est portion of that ozone under the influence of beat is transfbrmed into 
oxygen. 

Now oert^n species of mushrooms conbun a colorless principle essily 
soluble in slcohol, and in its relations to oxygen bears the closest resemblances 
to guiacum, as appears from the fact, that all the oxidiziiig agents which 
hare the property of blueing the alcoholic solution of guiacum, also enjoy the 
property of coloring blue the alcoholic solution of t^e mushroom principle ; 
and the deoxidizing substances which decolorize the bite solution of the 
guiacum, also discharge the solution of the mushroom principle. 

The resinous principle of the musliroom does not seem to possess the 
power of coloring itself except so long as it is in contact vrith the paren- 
chyma of the plant This has led Scboenb^ to the discovery, that there 
exists in the mushroom a principle which poBsesses the property of exalting 
the chemical power of oxygen, and of causing it to combine in the ozone 
condition with the resinous prinnple. In many respects this compound 
appears to resemble the binoxide of nitrogen, and its existence confirms an 
opinion before expressed by Schoenbein, that the oxidizing effects of atmo- 
spheric oxygen (of itself mactive), which are produced upon organic bodies 
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■ncli as blood, Ac., are brouglit about by means of subBtiocea which po8B«s 
the power botb of eiciting and carcyiog oiygen. 

CondiHona Infiveacing the Pradndion of Ozone by Eiecirolysis. — M. Hoiemi 
oomDnmioatee the followii^ as the reaalt of recent investigatioDa on this 
subject: — 

1. Tbe compoatioQ and temperature of the liquid being oonstant, Uie 
amount of ozone prodaced inereasea with tiie intensity of the pile, but not 
proportioDately. Thus eight of Bunsen's elements produced 01)0195 gnO'i 
and eighty elements 01)0429 grm., in equal volumes of gas. 

3. The intensity of the pile and tbe composition of the liquid being nearly 
constant, the amount of OEone produced decreases as the temperature 



8. The temperature of the liquid and the intensity of the pile beii^ nearly 
coustaat, tbe amount of ozone produced increases with &s amount of sul- 
phuric acid, but does not seem to be proportionate to it. 

It follows that in order to obtain tbe lai^est possible quantity of o?on6 by 
means of a, given mtenaity, it is oeceBsary to employ water with a very birga 
[ttoportiou of add. With e^ht of Buusen's elements ozone is not generated 
ftom water containing ^ its volume of add, even after the addition of a 
little chromic acid ; while it is produced by two elements &om water mixed 
with flye times its volume of add. The amount of ozone in oxygen, pro- 
duced under various conditions, was (bund to vary from 01)03 to D'OO? gnu. 
in the litre. 

Professor Van der Willigen states that he has observed the production of 
ozone, when a thin platinum wire, about two inches thick, is fixed between tbe 
arms of a Henley's discbaj^er, which is included in the circuit of a Grove's 
batteiy of ax. ceils. The wire soon becomes white hot, and the odor of 
ozone may be recognised along tbe whole length, but most distinctly at the 
posiUve end, at that pole where oxygen would be eliminated in the voltameter. 
— {C(m^t Bend. xliiL 34.) 

ObsemUi/me and Ex^ierimenia upon Oie Employment of Iodide of Potasntiim 
OS a Beageni for Oscme. — A recent number of tbe CompUa Bendua contains 
tbe following paper on this Bulgect by S. CloSz ; — 

Tbe experiments of Maiignac, Fiemy, and Becquerel, have done most to 
clear up tbe question of the nature of ozone ; they prove completely the pos- 
sibility of imparting to chemically pure oxygen all the properties of this 
mysterious substance. 

Iodide of potassium being one of those substances upon which ozone is 
capable of acting, paper soaked in a solution of starch containing 0'003 of its 
weight of this iodide, has been prepared under the name of tbe ozommuiric 
reagent, not only to indicate the presence of ozone, but also to measure the 
quantity contained in the air. If the coloration of this paper could only be 
produced by ozonized oxygen, its employment would leave nothing to be 
desired. But this is not the case ; add vapors act upon iodide of potassium 
in tbe same manner as active oxygen; tbe essential oils exhaled by plinta 
have tbe same action, and prove that moist afr, under the ioSuence ot the 
direct lig^bt of the sun, ctjors the rtagmt, although we cannot suppoaa tbe 
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■if to oe (OODiMd. Afler a great nnmber of triaU, the author ha« not ygt 
■uccvcded id eeublubiiig wi^i certainly the part tokea hj ozone in du 
pheaoDienoD of nitrificatioD, effected in tlie abeenoe of azulizad or amiMfliia- 
Ml mbalMiaM, but bis esperimeDta bara ccovinoed him that the nmncnnu 
attempts to prove the preaance of ozone in the air, and measure ita qoAatHj 
by meaos of iodised paper, are not of the least value. 

It i> an admitted buX, that the ooloraldon of the paper takea plaos aveiT 
daj in the conntiy, in places wbere there is an actiTe Tt^tatiro, and e^ 
dall; in the neighborhood of resmlwomi treea, whitet n^ieated obsorvaliiHH 
prove that in the moat populous parta of towns Hie paper is veiy larelj and 
ver^ ili^tlf ccdored. Betiniferous treea, aromatic plants, and all the parte of 
T^etoblee which ooDtaio volatile oils, act much more strongly than inodmne 
plants upon iodiied paper in th^ vicinity. By pnwing mnst ail fluon^ « 
tubulated bdl-glaa coveriog the plaota to be eijNirimented on, and eajeeiig 
the iodized paper to the air at its exit from the bell, it will be sees that wboi- 
ever the plant is capable of producing odoraua volatile sabBtanoe^ ooldstitiii 
takea place ; in the other eaae the paper rmnains white. 

From mote experiments recenUj published, it would qipear tliU Um 
oxygen disengaged by the green parts of plants nnder the iuflaeiwe of Egh^ 
b in the same state as the gas produoed by the electrolytic daamipoeJCitM of 
water, or the naaoent oxygen prepared in the cold by Uie action cJ snlfliiirio 
add upon binoxide of barium. The author has Ibiuid that this oxygen liaa 
no effect upon iodized paper. He placed aome aquatjc plants in a botOe filled 
with rain water, containuig about half iB volume <^ carbouio acid, exposed 
the apparatus to Uie sun, and collected the gasunder a test tube filled wiSi 
water; the gas produced no oolorsUon of iodized paper by onlaiS fbr mi 
hours. As it might be ohiected that the gas had lost ita oxidizuig paww 
dtiriog the abort space of time oocuined in ctdlecting It, be adi^ted to the 
nedc of tiie bottle oontainiDg the plants, a glass tube of three decimetres ia 
length, corenng its lower half with block paper, and introducing a strqi of 
teat paper both into this and into the portion left exposed to the ligbL TliB 
^)paratua was exposed br two days to tiie sun; S-26 litres of mtuM gas were 
evolved, the whole of which passed over the iodized p^>er, of wbidi the sti^ 
protected &om the light was unchanged, whilst the other was itrongly 
colored. This is the oonstaot effect of the actifm of light upcm iodized p^ier 
in the preeenoe of moist o^'geii. 

It cannot be admitted, as advaooed by Schoenbein, and lately repeated 1^ 
Scouterten, that light ozonines die air, for although the active modiflation of 
oxygen is not permanent, it may be kqit fbr several hours ; and if light pes- 
seesed the proper^ attributed to it, moiBt lii exposed to the sun and removed 
&x a abc^ time frran the action of the atdar rays, ought to act upon iodiMl 
paper in the manner of ozone, but this is never t^e case. However kmg the 
air may be expowd t« the sun, It is tiever ozonized. 

STBTCHHU. ASD ITS OEIBCnOH IN CASES OF POISONINfl. 

The fi«qnent ose of strydmia as a pdson has attracted so much attentku 
In Great Britain during the past year, SitA many auefid reinvestigatioEiB of 1* 
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propertioaand effects liatre been made byvimoaaexperimehtalLBlaofrcpatalJon. 
The following ve some of the most valuable of the cootributious to our 
knowledge on this subject : — 

On Several New MeOwds of Detecting Stryckjtia and Braaia. — The following 
is the reswni of a report made to the British Association, 1856, by Mr. T. 
Horsley on the subject of Stiycboia, especial reference being due to the Jotii 
I'atmer poisoning case in England. Mr. Hoisle; obserred that the circum- 
Btances attending Palmer's trial induced bun to make a series of experiments 
on the subject, and be tried the effecta of a precipitant formed of one part of 
bichromate of potash dissolved in fourteen parts of water, to which were 
afterwards added two paria in bulk of strong sulphuric acid. This being tried 
upon a solution of strychnine, the bulk was entirely precipitated in the form 
of a beautiful goldeu colored and insoluble chromate. The experiment, as per- 
formed by Mr. Horsley, was very interesting, and scarcely a trace of bitteniesa 
vras left in the filtered hquor. He did not claim to have ori^naled this lUaco- 
very of the use of a ctmiauc salt and an add liquor ; but the point to which 
he called attention was the essential difference in the mode of application, 
and ho mtuntalned that it was as much out of the power of any human b^ng 
todeflnethe limit of sensibihty which he had attained, as it would be to count 
the sands or to measure the drops of the ocean. Taking thirty drops of a 
solution of strychnia coniiuning half a grain, he diluted it with four drachms of 
water. He then dropped in six drops of a solutian of bichromate of potash, 
when crystals immediately formed, and decomposition was complete, Splitlii^ 
up the half griuu of Btrychiua into milUflns of atoms of minute crystals, be 
said that each of these atoms, if they could t>e separated, would as effectually 
demonstrate the chemical characteristics of strychnia as though he had 
operated with a pound weight of the same. He then showed the chemical 
reaction with those crystals. Dropping a drop of Uquor contaiuing the 
chromate of strychnia into an evaporating dish and shakily it together, he 
added a drop or two of strong sulphuric add, and showed the effect aa 
previously noted- He next showed the discoloration produced in chromate of 
strychnia and chromate of brucia by sulphuric aad, the former bang chatted 
to a deep purple and then to a violet and red. 

It had been asserted since tlie trial of Palmer that the nou-delection of 
strychnine in the body of Cook was owit^ to the antunony taken by the 
deceased having somewhat interfered with Hie testa. Sueli a supposition 
was, in his (Mr, Horsley's) opinion, absurd. Nothing, he considered, could 
more incont«stab!y disprove the fcllacy than either of two new teats wliich he 
then performed. These he considered double testa, because they bad first the 
obtainment of a peculiar crystalline compound of stiychnine, which was after- 
wards made to develop the chajact«ristic effects by wliich strychnine is re- 
cognised. Mr. Horsley next related a series of esperiments which he had 
made on animals with strychnine, and entered mto the probable reasons fbr 
its non-deteotion in certain cases, although {aa be has just shown before) a 
n/ethod of detecting infinitesimal quantities of strychnia by tests. He pro- 
cured three rats at seven o'clock p. m., he gave each rat a quarter of a grain 
of powdered strychnin, and two houis afterwards a quarter and half a gnun 
13 
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more to one o( the three. Next morning at four o'clock tbe; were oil alive, 
uid had eaten food (bread and milk) iu the night, but at seven or a few 
minutes after they were all dead. The longest liver was one of the rata that 
bad had only a quarter of a grain. In about three hours ailerwards be 
applied the usual teet^ but could not detect the least mdicatiou of Btrychninc- 
in the precipitate. There was, nioreovor, a total absence of bitterness in all 
the liquor. He tried oveiy part of the bodies of ibe rats with tbe like results. 
What, then, became of the etrychnine 7 Had it been llecoiiipoGed iu the 
organiam, and its nature changed, as Baron Liebig inljmated 7 As to Ibe 
non-detection of stryohmne, he thought it not improbable that tho atrychnine 
might have become imbibed into the albumen or other solid matter, and bo 
abetracted from tbe fluid, (bimii^ by coi^;ulation (say, Ibr instance, in tlie 
blood) a more or less insoluble albuminate. This idea had occurred to him 
from Dotioing the coagulatioa of the glairy white of egg with strychnine, and 
tbe feet of Mb not teooveiing the fiill quantity of tbe alkaloid whenever be 
had introduced it At any rate, it merited consideratlan. In his second expe- 
rlmeiit he administered three-quarters of a grain of eliydmia to a wild rat, 
but the animal evinced Uttle of the efiecta of the poiBoo, and it was purposely 
killed after five days. 

His third experiment was with two grains of sfiychnia, administeied as a 
pill wrapped up in blotting-paper to a fUl sized terrier dog. It was 
appareutly quite well fbr five hours, when the operator went to bed, but was 
found dead neil morning, but lying apparently in tbe moat natural position 
for a dog asleep. When taken up blood flowed freely from its mouth. " On 
opening the animal, said Ur. Eotsley, "I found the right venbicle of 
the heart empty of blood, whilst the left was full, some ot the blood being 
liquid and soma clotted. Tbe stomach was carefully secured at both Its 
orifloes, and detached. On making an incision, I was surprised at not seeing 
tbe paper in which I had wrapped the pill, naturaJly expecting it would have 
been reduoed to a pulp by tbe fluid of tbe stomach. I therelbre sought Ear 
it, aud lo I here it is, in precisely the same condition as when introduced into 
the gullet of the dog, and containing nearly all the strychnine. I have been 
afraid lo disturb it untQ I had exhibited it to you, and now I will weigh the 
contents, and ascertain how much has been absorbed or ^ssolved. The 
experiment is important as showing the small quantity of stiycbnia neceBsaiT 
to destroy life ; and, bad I not been thus particular to search for tbe p^ier 
envelope, it might, possibly, have led to a fallacy, as I must have used an 
acid, and that would have dissolved out the strychnia, and the inference 
would have been that it was obtained Irom the contents of tbe stomach, 
whereas it had never been difi^ised. In this case, also, none of tbe absorbed 
strychnia was detectable in the blood or any part of the anim^ altbou^ 
Qie greatest care was observed in making tbeexperiments." The lecturer, who 
was listened to tbrot^bout with great attention, added that he had made fiirtber 
eiperimeula, wbicb be thought proved that it vas highly probable a more or 
lass insoluble oompoond ot organic or animal matter with strychnia is found. 
Dr. Harshall Hall, of England, has published the fbllowing new aud 
apparently concluuve test Ibr this subtile poison : — 
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"I disaolred one part of acetate of stiyolmia in one thousand parta of dis- 
tilled water, adding a drop or two of acetic aad. I than took a ftog, and 
haying added to one ounoe of water 1-lOOth part of a grain of acetate of 
strjchniA, placed tho lr<^ in this dilute aoluliou. No effect having been pro- 
duced, 1-lOOth of a grain of the acetate was carefully added. Thia having 
produced no etfoct^ in another bonr 1-lOOtb of a grajn of the acetate was 
again added, maldng 3-lOOtbs, or about the 33d part of a grain. In a few 
mlnutea, tbe frog became violentlj tetanic, and though t^en out and washed, 
died in tbe couree of the u^hL I thus detected, in the most indubitable 
manner, one thirt7-third part of a grain (if the acetal* of atryclinia. It 
appeared t« me that bad more time been given to the experiment^ a much 
minuter quantit/ would be detectable. I placed a second frog in one ounce 
of distilled water, t« which I added tbe l-300th part of a gram of the 
acetate of stijchnia. At the end of the first, second,' and third hours, other 
similar additions were made, no sjmiptoms of strychnism having appeared. 
At tlio end of Ute fiMi hour, the Ih^ having been exposed to tbe action of 
l-60tb part of a gr^n of the acetate of strychnia, tetanus came on, and under 
the same drcnunstancee of lemoval and washmg as in tbe fbnner erperimenti 
proved latol in its turn. I thus detected l-SOtbpart of a gnun of the poison- 
ous salt by a phenomenon too vivid to admit of a moment's doubt ; the animal, 
on tbe slightest touch, became seized vrith the most rigid general spasmodic 
or rathei' tetanoid rigiditj. And this phenomenon, alternating with pertbt^ 
relaxation, was repeated again and again. 

" Aa the nerve and mosdes of tbe frog's leg, properly prepared, have been 
very aptly des^|;nat«d as galvanoscopic, so the whole Stag, properly employed, 
becomes strychnoscopic In cases of suspected poison from strychnia, the 
oontents of tbe stomach and the intestines, and the contents of tbe heart, 
blood vessels, Ac., must t>e severally and carefully evaporated, and made to 
act on hvely frogs just taken flT)m tbe ponds or mud. I need scarcely say, 
that taken in winter, Ibe ^og will prove more atiycbuoacopic Ibon in sum- 
mer, — in the early morning than in Hie evening." 

Professor Trail of Edinburgh has pubhahed tbe following papOT on tbe 
detet^on of strychnine ; — 

1. Tbe beet method of eliminadng this powerfiil poison from tlie contents 
of the stomach, is certunly by digesting these matters with alcohol, filtering 
and concentrating Ibe filtered hquid by a gentle heat. To separate an; ani- 
mal matter taken up with the atT7chnlne, boiling this liquid with a little 
acetic acid, and agiun filtering, will ^ect a clear Bolution of the strychnine, 
and this concentrated will afibrd the poison in a fit state for adminisleriag it 
te small animals, or tbr the applicatTba of oheadoal tests. 

2. AAer many trials of various tests, Ibat which seems one of the best is a 
neutral solution of chloride of gold, especially if a slight eicess of acetic acid 
exists In the liquid, or l>e added with chloride. This addition throws down 
frian the solutions of strychnine a gamboge yeUow precipitate, which, if the 
quantity of the strychnine be considerable, shows atendency to form minute 
crystal^ while the chloride of platinum forms a less copious precipitate, of an 
orange-yellow color; bnt the chloride of gold is most to be depended on. 
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3. Experiments hare been mode with chloride of gold on all the vegetable 
alkatoida hi the subjoined Ugt, not one o( wliich girea any precipitate at all 
with this lest I therefore it will servo to discrioiinate Btrychnine from those 
other alkaloids — a point of consderable Impartance In the iuveetjgatlou of 
poisons; — 1, Salocine; 2, quinine; 3, cinchonino; 4, codeine; 6, iunline; 
6, lupulicie; 7, veratrioe; 8^ picrotozjne; 9, eolaniue; 10, alpine; 11, 
delpMae. 

4. With regard to the delicacf of this test^ six drope of a saturated solu- 
tion of strychnine [n alcohol, in which, however, it is not very soluble^ even 
at a boiling heat, added to twen^ minims of liquid, showed a aUght yellow 
precipitate upon standing for some time. 

5. Another good teat of stiycbnine is obtained, as is well known, by- 
adding a few drops of sulphoric acid to bichromate of potash. When this la 
added to a solution of strychnine, it produces no pretapitate, bnt forma a pale 
blue liquid, that seems very cbaracteriatic of Btrychnine. 

On the Ddtditm of StrydaiiBe in the Prtseace of Aidimony. — Mr. C. W. 
Bingley, of SheCBeld, m a oommunica,tioa to the Chemical Gazette, states 
that the characteristic reactions of strychnine in the presence of milphurio 
acid and bichromate of potash are neutralized and prevented by the preeenoo 
of tartarized antimony, or chloride of antimony. 

A NEW GUN COTTON. 
A correspondent of the American Jonmal of Pharmacy (Ifr. Caldwell) 
describes a new kind of gun cotton, which is made as follows ; — Newly pre- 
pared gUD cotton is placed in a saturated solution of chlorate of potash, and 
allowed to remain ibr fifteen minutes. It is then gently pressed between fiilda 
of dean linen rag, and dried over a heat of 150 degrees. The cotton thus pre- 
pared explodes much quicker, and more like l\ilminating silver, tban the 
on^nary gun cotton. From some experimental shots the result was as follows. 
A pistol loaded with nine grains by we^t, of Oie ordinary cotton, sent a baU 
about half through a yellow pine door one inch thick, at the distance of twen^ 
feet. It was then flred with two gr^ns of the cotton, treated with chlorate 
of potash, when the pistol was shattered to pieces. Another pistol was loaded 
with one groin of the cottoi^ when the ball pftssed entirely through the door, 
making a perfectly smooth perforation. 

RECENT FBOQBEaS OF AQBICOLTirBE IN GREAT BBTTAHf. 

Mr. Denaison, of England, a member of the (^cultural jury of the great 
Paris exhibition, in concluding his report on the same, thus sketches Ute 
recent progress of ^riculttuiil science in Great Britiun during the last five 

In speaking of the progress of agricnltnral chemistry, Uie name of Mr. Lawee 
must be placed by English farmers m the first place of honor. Without 
entering on the high controversy between Bsfon Ijoblg and Mr. LaWes, lately 
revived with increased animation, the English brmers have wisely accepted 
the teaching of Ur. Lawes, based on experiments, on the care and accuracy i£ 
wbich Hill reliance may be placed, and the results of whidi are open to the 
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w of all. They have learnt that the approved artiScifll manures are not 
■e stitoulojitB, but itgents of fertility which, when properly applied, may be 
d upon with certainty to produce a crop. The principles on which 
tiio gTovrth of com depends are better uaderstood. The repetition of com 
crops OQ the samoaoil can no longer be considered as oecesBarily faulty in 
prmciple, and to be unconditionally condemned. It ia ratlier a question of 
expediency, to be decided by the cost of oiaiiare and of produce. 

These lesaons the EngUsh'&rmeis have learnt fk>m Hi. Lawes. They have 
accepted them with becoming gratitude. They are practising them with 
increasing confidence, day by day, to their great aai proved advanljige. 
The department of agricultural chemistiy is now attracting to ilself the atlen- 
tion of able chexniats in all ooantries; and the contributions to knowledge 
resulting from the varioiK inveetigationa have, during the last few years, been 
very considerable. To attempt anytlilng like an account of these results in 
this plaoe is obviously out of the question, and wo content ourselves witb little 
more tbao an. enumeration of the principal and most interesting investigatjons. 

In this country, Mr. Lawes has continued his experiments i^i the laws 
concerned in the leeding and fattening of animals, taking, for the objects of 
his trial, pigs and sheep. The number of annuals experimented upon, the 
intelligence and care brought to bear upon eveiy detail of the experiments, 
and the very considerable expenditure which baa evidently accompanied 
them, phice tliese iuvastigationB fer in advance of any of a similar kind that 
have boen nndert^eu elsewhere. Although the resuJts are of a practical 
character, tlie e^ieriments of Mr. Lawes must not be classed with the very 
numerous trials on the feeding of animals that am to be found dispersed 
tiiroug^ agricultural publications, and which are merely practical, beii^ under- 
taken witiout reference to general principles. Tlie results of Mr. Lawes' 
inquiries are too numerous tn be stated here ; but they seem to point out that 
a just balance of the different constituents of (bod. is of mme importance in the 
feeding and fattening of cattle than a predominance of any one ; that neither 
the albumbous nor &rinaceoiia elements of food have an excln^ve value for 
the purposes to which they are applied ; and that the classes of vegetables 
which are peculiar in containing a high proportion of nitrogenous matter, ai« 
not necessarily, from that circunutance, the most ad^ted in practice to 
produce that part of the animal body (muscle) which most resembles them in 
composition. According to Mr. Lawes, therefore, the valuation of Cbods in 
relation to their contents in nitrogen is attended with much Macy. 

Amongst other papete. Dr. Voslcker, of Cirencester Colt^^, has pnblished 
an account of oxperiments made with a view of asoertainiug the cause of the 
fertility produced by burnt clay when used as manure. He has arrived at 
the opinion that the offocta are partly mechauiciJ, but principally dvie to the 
liberation of potash from ^eates of that alkali existing in the soil, but only 
slowly available until released by torrefhction. 

Mr. Way has published two fiirOier papers on the important subject of the 
absorption of manure by soils, in continuation of tus Srat research on tJiia 
snbject, which was published in ISfiO. Mr. Way attributes the power 
poaseeaed by aoila to remove various slkaline bodies (as potaah, ammonia, Ac.)^ 
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from solutiOD in water, to the existence of a elm of double Eoliootes at alamtut 
and another base, which U genorallj lime or soda. Mr. Waj has suoceeded, 
fbr the first time, in producing tliis cIoeh of Baits ; and lie ai^ea, thxo tbe 
efTects observed in eoilR, that theee Utter contain (he silicates in qacstion in 
small quantity, und hence their power to preserve soluble manurei from loss 
'ay rain and drainage. His second pap^ on this saliject refers to the action 
of lime on soils, and he ondeavoiB to d>ow, from the large quantity of 
ammonia existing in ahnoat aU soils, which, at^OTdii^ to his ezperimants, 
very far exceeds the doses of this alkali osoally applied in manure^ that lime 
acts much in the same way as ammaoiacal manures themBalves, by liimialiing 
indirectly a inpply of nitn^n to plants. The eSects cf OTer-liming are 
accounted for in the same way. 

Tbe subject in tlie cbemistry of sgnculture, which has lately, however, 
attraiAed the greatest share of attention, both in this countiy and abroad, 
is that of die source Irom which plants derive their itiDvgea. It has been 
Batia&ctorily proved that plants growing in tbe ordinary way often conti^n 
more of the element nitrogen than they oan obtain from the soil in which 
tLeir roots are placed ; and it is obvious that in some way or other this accu- 
mulation ii dwived from Hie atmosphere. How, tie air surrounding the 
gbbe is compoeed of a mixture of nitrogen and ox^en gases in tbe proportion 
of about four parts of tbe former l« one part of tbe lattw ; it also contains 
small quantities of other gases, such as carbonic acid, nitric acid, and ammo- 
nia. The question at issue is, as to whether plants can, under any circum- 
stances, make use of tbe great bulk of tbe nitrogen of the ur in bidding up 
their tissues, or whether they derive tbe observed excess &om the ammonia 
and nitric acid of tbe ajr. This question, ttte interest of whidi, both in a 
purely scientific and agricultural point of view, can hardly be overrated, has 
enlisted the energies of diemists on botli sides, and has given rise to some 
admirable researches. It has also involved the extended examination of air 
and rain water, in order to ascertain how much ammonia and nitric acid are 
usually contained in the one, and brought down by tbe other. The prindpala 
in this discussion in France are MU. Soossinganlt and Yille ; botb of these 
chemists have mode exten4ed series of experiments on plants grown in glass 
cases ; their conclu^ctas are, however, diametrically opposite : M. BoussiDgault 
contending that plants caunoC make use of the atmospheric nitrogen, but must 
be indebted to the nitric acid and ammonia in tbe air for their supply in 
excess over that furnished by the soil: M. Tille maintaining that in the 
absence of both of these, an increase of nitrogen in plants still takes place. A 
Oommission of the French Academy of Sciences, recently appointed to look 
into this matter, leans rathw in its report to the inde of M. Yille, but the 
question is still fer JVom b^g set at rest; 

&L Banal has detenmned the quanljty of ammonia and nitric add brought 
down by rain in Paris. M. Boussinganlt baa repeated these experiments as 
regards ammonia in Alsace, and finds the quantity very much smaller than in 
the rains of tbe dly, a i^rcumstanco which ne should be prepared to expecL 
H. Boussiogault has also examined, wltb tbe aeaoe object, tlie water of 
logs, and dew, and of rivers and streams. M. Tille has caiefUly det«* 
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mined the unmoma existing in the lur both in the interior and snbuiba of 

Mr. Lawea and Dr. Gilbert have published the results of an inquirf into Ihe 
quantity ol' ammonia and nitric add in rain falling at Rothamslead, in Hert- 
fordshire. Tbe metliods of determining smaU quantities of riitrio add are at 
present eo imperfect, that Messrs. Lawes and Gilbert have not thought it well 
to publish their results as to this sutetanoe, but they are led to believe that in 
quantity it exceeds that of ammonia iu rain. Besides the names vre bave 
mentioned in connection with these researches, other continental and EugUsh 
ciiemista might be referred t«, if oircuinstaricas admitted of greater amphfioa- 
tion. It la, however, obvious, that in this hwried sketch wa have omitted all 
notice of many invcBtigaliona on this and other aubjecta of agricultural che- 
mistry which might well claim attention in a, more extended review. 

Finally, we must not oimt to mention, that the trade in artificial manures, 
which ia rapidly riaing iat« such niitional importance, eapedally in England, 
is receiving the most important aid at the hands of chemical science. Not 
only are the various waste aubstancea of manuiacturea and of dMlj life 
worked up into avulable form, but the manures produced by chemical means, 
more especially the superphosphate of lime, are daily improving m character, 
mainly tlirough the suggestions of chemists who have specially devoted them- 
aelvca to this branch of sdence. Fresh sources of guano bave also been 
discovered, and newauppUes of substances useful to the farmer have in several 
pliicos lieen obtained. 

It is, therolbre, not without reason that we congratulate ourselves on the 
progress which has within the last five years been made by that deparlment 
of agriculture which ia based upon chemical sdence. 



Dr, W. To&l recommends the more frequent employment of hyposulphate 
of aoda in chemical analysis, instead of sulphureted hydrogen. AcooniUng 
to him, it can be also used to evolve sulphureted hydrogen ; if a piece of 
zinc is placed In dilute bydrocbloric acid, and a few drops of a solution of 
hyposulphate of aoda added, sulphureted hydrogen is evolved. If now to 
this mixture a solution of a salt of lead, bismuth, cadmium, Ac., Is added, the 
Bulphureta of the correaponding metala are predpiCated. — Arm. der Chan, 
wtd Phofm. 

IMPROVEMKNTS IN THE PRESEKVATION OF ANIMAL SUBSTANCES. 

Jean Wothly, of Zoffinger, Switzerland, has obtained a patent for the 
following method of preserving meat ; — The meat is firat cut into piaoea of 
about ten pounds in weight, and aeparal^d from the bones. These are then 
dusted over with sugar and salt, and allowed Co Stand about two days, and 
are then subjected to pressure, in order that all the blood and seroua matter 
may be forced out ; or in place of being pressed, they are moderately cooked 

fer* packing. They are tlien placed in casks Imed witli melted lat. 
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E^h piece is covered with a piece of white paper well greaaed, packed in 
the barrel, and (kt ia poured in to fill up the spaces between the pieces. 
This meat caak ia then closed, and placed within a lai^r one, and the space 
between the two filled up with sand, which ia a, good noQ-conductor. 

M. Demait, of Paris, has patented a peculiar method of treatiug meat to 
preserve it for use, like our common smiled beef! The meat t« be preserved 
is cut into pieces and strung ou a cord at a suitable distance apart from one 
another. These are then hung on rods and suspended in an air-tight 
chamber, which has a (umace at its bottom. The chamber is then heated up 
to about 100° F^L, and a preparation of four ounces of the fiour of sulphur, 
two and a half ounces of lime, and a handful of green mint leaves, is thrown 
upon the fire, and the doors closed. An opening in the bottom of the 
chamber adniits the gas from the fiamace, to the action of which the meat ia 
submitted for IB bouis. At the end of this time the meat is withdrawn, and 
suspended in a moderately warm room, where it is dried. This process 
is staled to make finely Savored dry meat, capable of keeping a long period. 
The pieces of meat are pressed to remove the blood befbre being stnmg on 
the cords. 

Joseph Hand, of London, haa also secured a patent for preserving meat by 
a process varying but little from the above. It consists in exposing the 
meat, hi a close chamber, to the action of binoxyd of nitn^n, nitrons acid, 
and sutphuTQus odd, in a gaaeoos state, either singly or combined. 

U. Martin de Lignac, of Paris, has also been granted a patent for pre- 
serring meat. It cousisla in cutting raw meat into cubes about an inch 
square, and subjecting them in close chambers, to currents of warm air 
at about 75° Fah., until the meat has lost half ita weight It is then power- 
Iblly compressed in cylindrical tin boxes to about one-fifth the space occupied 
before it was dried. The hds of the boxes are then soldered on and a small 
hole lell in the lop of each. The boxes are then submitted to a heat of 313°, 
to raise any moisture in the meat into a steam, when they are soldered up 
perfectly tigiht 
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ON THE PHYSICAl STKUCTUBE OF THE EARTH. 

Thb roUowing; is an tJiBtract of a ptq>er read before the Bridah AsBeciation, 
by ProE Henneasy; — 

After same prelimiiiarf obaervatjoua as (o the imposailiility of accounting 
Ibr the earth's figure, mthooC EUppo^g it to have been once a, fused mass, 
the exterior of which baa cooled iDt« a solid crust, the procesi of solidification 
of Uie fluid was described. The influence of the connexion and circulation of 
the particlee in a het«rogeneous fluid was shovni to be difTerent from what 
would lake place in a homogeneous fluid such as usuallj comes under oui 
notice. As the primitive fluid mssa of the. earth would consiBt of atrata 
increasujg m density from the surfaoe towards the centre, its refrigeration 
would be that of a heterogeneoua fluid, and the process of circulation ^oold 
be less energetic in going from its aurtaeo tjiwards its centre. Thus, the earth 
would ultimately consist of a fluid nucleus Inclosed in a spheroidal sheU. The 
in<a«ase in thickness of this theH would take place by the solidificatiou of each 
of the surface strata of the nucleus in aaccesaioii. If the matter composing 
the interior of the earth is subjeckid lo the same pby^cal laws as the material 
of the stdid crust coming under our notice, the change of stole in the fluid 
must be accompanied by a diminution of its volume. The contrary hypothesis 
had been hiUierto always assumed in mathematical investigations relative to 
the fiinu and structure of the earth. The eirooeouB suppo^tion that the par- 
ticles of the primitive fluid retained the same poaittona after the mass bad 
advanced in the process of sohdification as they had before tho process cooi- 
menced, had been tacitly or openly assumed in all such' inquiries untQ it was 
fbnaally r^ected by the author, who proposed to assume Ibr the Quid similar 
propertiea to those exhibited by the iiision aud soHdiScation of such portions 
of Uie soUdified croat as are accessible to observation. The results to which 
the improved hypothesis has led show that it ftmdamentally affects Che whole 
question, not only of the shape and inlemal structure of the earth, but also of 
Uie various acUons and reactions taking place between the fluid nucleus and 
Uie sohd shell. If the process of solidification took place witbont cbai^ of 
volume in the congelation of ttie fluid, Uie strata of the shell would possess the 
same forms as those of the primitive fluid, and their oblateness would diminish 
in going from the outer to the inner surEioe. If the fluid contracts in volume 
on paa^ng to the soUd state, the remaining fluid will tend to assume a more 
and more oblate figure after Ute formation of each stratum of the ahelL Tm 
13* 
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lav of ieniitj of the nucleua will not be the game as that of the prinitiTe 
fluid, bat will vary more bIowIj, and the maea will thus lerid hiwaltts a state 
of homi^eiieity aa tho radius of the nucleus dininiahea bj the gradual thick- 
ening of the ^elL The BuHaoe of the nucleus, and consuqueotl; the inner 
■urfknoftheshell, will thus teo I to becoiuoni^re oblate after each successive 
stratum added to the shell b; coDg«tatioQ from Hie nucleus. Tliis reeull, 
oombioed with auoUier obtained by Mr. Hopkins, ptovee that bo great pres- 
sure and fiiclion exist at the sur&ce of contact or the shell and nucleus aa to 
cause both to rotate together nearly aa one solid mass. Other grounds for 
believing in the existence of the great pressure ezerdsed by the nucleus at 
Ibe surlkce of the sh^ were adduced. If the deom^ of the Suid strata were 
due to the pressures they support, and if the earth solidified without any 
change of state in the solidi^iug fluid, Ibe preesure against the inner surface 
of the shell would be that due to the density of the sur&ce stratum of the 
nncleoa, and would, theiefor«v rapidly increase with Uie thickness of the shelL 
Contraction in volume of the fluid on entering the solid atate would iliminJHh 
this pressure, but yet it may continue to be very considerable^ aa the co-efi- 
dent of contraction would ^ways approach tovrards unity. The phenomena 
of the solidification of lava and of volcanic bombs were referred to in illus- 
tration of these views, and their ^plication was then shown to some of the 
greatest questions ofgeolt^. The relations of aymmetiy wbich the researches 
of 11. Elie de Beaumont seem to establish between the great lines of elevation 
which traverse the sur&ce of the earth ^pear to Prof Hennessy kr more 
^mply and satisfactorily explained by the expansive tendency of the nuclens 
which produces the great pressure agunst the shell than by tbe collapse and 
subsidences of the latter. The directJon of the (brcea which would tend to 
produce a rupture floni the purely elevalcry action of the pressure referred to 
would be f^ more favorable to symmetry than if the shell were undergoir^ a 
distortion of abspe fh)Dl collap^g inwards. The nearlysphericalshapeofthe 
shell would also greatly increase its resistance to forces acting perpendicularly 
to its sur&ce, so as to cause it to subude, while the action of elevatory fiirces 
would not be related in the same manner. 



Prom a recent communication made by Sir R. I, Murchison to the Ion- 
don Geological Society, on the above topic, we derive the following ab- 

Uy chief object, said Mr. U., is to cell attention to the remarkable feet of 
the occurrence of considerable quantities of wood, capable of being used for 
fuel or other purposes, which exist in the interior and on the h^h grounds of 
large islands in latitudes where the dwarf willow is now the only living 

Before I allude to this phenomenon, ss brought to my notice by Capt. 
Jl'Clure and lieat. Pim, I would, however, briefly advert to a few rode sped- 
mens collected by the laltor officer in Beechey Island, Bstburst Land, ^Itn- 
tou Island, Melville Island, Prince Patrick's Island, and Banks' Land. 
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From this oollection, as well as &om other Bonrces to wbich I havs bad 
aoceas, tta derived from the Yoy^;es of Pany, Pranklin, Back, Penny, Ingle- 
fleld, Bod the recent work of Dr. T. Sutherland, I am led Co beliere that Che 
oldest GtBalliferom rock of the Arctic region Is the upper Silurian, viz. a lime- 
stone idenljcal in composition and (H^anic conteota wiUi tho well known rocks 
of Weulodc, Dudley, and Gothland. 

No clour eridence has been offered as to the esiatenoe of Devoniau rocks, 
thoi^b we ba,Te heard of red and brownish sandstone, as obaerved in very 
many locaiitiea by vaiions eiplorers, and which may possibly belong to that 
formation. But whilst in the fossils we have the keys to the age of the Siln- 
rian rocks, we have as yet no adequate grounds whereupon to form a rational 
oonjectura as to the presence of the Old Bed Sandstone, or Devonian group. 

True oarboniTerouB lYadudi and Spiriferi have been broi^t home by Sir 
E. Belcher from Albert Land, north of WeUii^^n Channel ; and hence we 
may affirm poutively, that tbe true carbonitbrous rocks are also present. 
Here and there bituminous schist and coal are met with ; llie existence of the 
latter being marked at several points on the general chart pubhsbed by the 
Admiralty. With patfeozoic rocks are associated others of igneous origin, 
and of crystaUioe and meCamorphoeed charaoCer. 

Of secondaiy formations no other evidence has been met wtlb except some 
jbssil bones of Saurians, brought home by Sir E. Belcher, from the smaller 
islands north of WeUingCon ChannoL Of Che old Tertiaiy rocks, as charac- 
terized by their organic remains, no distinct traces hare, as (ar as I am 
aware, been ^scoreredi and hence we may infer that the ancient submarine 
sediments, having l>een elevated, remained during a veiy loi^ period beyond 
the influence of depoatory acdon. 

Let us now see how the other &cta, brought to our notice by the gallant 
Arctic explorers who have recently returned, bear upon the relariona of land 
and water in this Arctic repon during the quaa-modern period, when the pre- 

Capt M'Clure states that in Banks' Land, in latitude 74° 48' and thence 
extending along a range of hills ranging from 350 l« GOO feet above the sea, 
and from half a mile to upwards inland, he found great quantities of wood, 
some of which was rotten and decomposed, but much of it sufflciently ftesh to 
ba out up and used as ttieL Whenever this wood was in a well preserved 
state, it was either detected in gullies or ravines, or had probably been 
recently exhumed from the frozen soil or ice. In snch casee^ and particularly 
on the northern llices of the slopes where the sun never acta, woo# might be 
preserved any length of time, tnasmnch as CapL M'Clure tells me be has eaten 
bee^ which though hung up in his cold larder for two years, was perfectly 
untamCed. 

The most rematkable of these spedmens of well presnred recent wood is 
the segment of a tree, whicli, by Capt M'Clure's orders, was sawn bora a 
tnmk stiddng out of a ravine, and which is now exhibited. It measures 3 
feet 6 inches in cireumfbrence. Still moreinleresting is the cone of one oi these 
fir treee whidi he brought home, and which apparently belongs to an Abk« 
T«»!)mbling A. alba, a plant still Uvii^ within the Arctic circle. One of Lieut 
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IB of wood &om Prince Fotrick'a IbIhikI is ol the same character 
18 that juat mentioned, end ite microscopical characters moch rcfx-'inblo Pinia 
'ttrvbue, the American piue, according to Pro£ Quekett, who refers anotlier 
ipecimen brought from Heda and Griper Bay, to the Lmvh. 

la like maoner Lieut Pim detected ainular fragmenta c€ wood two degrees 
farther to the north, in Prince Futrick's land, and also in ravines of the 
interior of tliat island, where, aa he informed me, a Ihtgineot was found like the 
free described bj U'Olure, sticking out of the soil on the side of a gully. 

AcoonliDg to the teettmony of Capt M'Cluie and Lieut Pirn, all the Umber 
they saw resembled the present drift wood bo well known to An^c eifdorers, 
being iiT^ularlj distributed, and in a fi^meulary condition, as if it had been 
broken op and floated to ita present poaitiona l^ water. If such were the 
method by which the timber waa distributed, geologists can readily account 
for ita present poeition in the Interior of the Aictui Islanda. They inl^ that at 
the period of sutdi distribndon lai^ portions of these tracts were beneath the 
waters, and that the trees and conea were drifted from the nearest lands on 
which they grew. A subaeqaent deration, by wiiich these islands assumed 
tlieir [Absent configuration, would reaUy be in perfect batmony with those 
great changes of relatire level w;hich we know to have oocurred in the British 
Isles, Qennany, Scsndinavia, and Bussia, tdnce the great glacial period. The 
transportation of immense quantitiea of timber towards the North Pole, and its 
deposit on submarine rocks, is by no means bo remarkable a phenomenon as the 
wide distribution of erratic blocks during the glacial epoch oyer Northern Ger- 
many, Central Euaaia, and large portions of our island when under water, fbl- 
lOwod by the rise of tbeae vast masses into land. K we adopt tiiit) explana- 
' tion, and look tu the extreme cold of the Arctic region in the comparatively 
modern period during which this wood has been drifted or preserved, we can 
have no difficulty in accounting for the different states in wliich the timber is 
found. Those portions of it which happened to have been exposed to the ^tcr- 
natiODs of frost and thaw, and the influence of Ute sun, have necessarily become 
rotten ; whilst all these fragments which remained inclosed in frozen mud or 
ice which have never been melted, would, when bwu^t to light by the open- 
ing of ravines or other accidental cauaee, present jost as fresh an appearance 
as the spedmeDS now exhibited. - 

The only circumstaoce within my knowledge which militates agtuost this 
view, is one communicated to me by Capt. Sir Edward Bdcher, who in lat 
lb" 30', long. 92° 16', observed on the east mde of Wellington Channel the 
trunk of ft fir tree standbg vtftically, and which, being cleared of the sur- 
rounding eartlt, ftc., was tbund to extend iia roots into what he supposed to 
be the soil. 

irfh>m this obBervation we should be led to imagine that all the innumera- 
ble fr^iments of timber found in these polar latitudes, beloi^ed to bees that 
grew upou the spot, and on the ground over whidi they are now tUstribnted, 
we should be driven to adopt the anomalous hypotheaia, that, notwithstand- 
ing pliy^cal relatiODS of land and water similar to those which now prevail 
(i. E. of great masses of land high above the sea), trees of large tase grew 
on sucli terra firma within a few degrees of the North Pole 1 — a auppodtioil 
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which I consider to be wholly incompatible with the data in our poaacsBion, 
and at vamnce with the laws oT ieothermM lines. 

It however, we adopt the theoiy of a former submarine drift,* followed 
I^ a gabseq^uent eleTation of the Bea-ijottom, as easilj accouDting for aU the 
pheDomena, we may eiplain the ourioua case brought t« our nolace by Sir 
Edward Selcher, b; auppogiog that the tree he tmcorered had been floated 
away witii its n>at8 downwards, accompanied by attached and CDtaogled 
mud and stones, and lodged in a bay, like certain "anags" of the great 
American rivem. Duder this view, ttie cB«e refecred to must be considered 
as a mere eiception, whilst the general interence wa naiurally draw is, that 
the vast quantities of broken recent timber, as obserred by numerous Arctic 
explorers^ were drifted to their present position wlien the ialands of the 
Arctic Archipelago were submei|;ed. Tlus inference is indeed supported by 
the unanswerable evidence of the submarine associates of the timber: for, 
from the svmunit of Goircomb Range in Banks Land, and at a h^ght of 500 
feet above the aea, Capt. M'Clure brought home a fine lai^ spedmen of 
Oi/pri'na lalandica, which is undistlnguishable from the species so common in 
the facial drift of the Clyde; whilst Capt Sir E. Beloher fbund the remains 
of whales on lands of considerable altitude in lat. 78° north. 

Roosonii^ from such &cts, all geologiats are agreed in considering the 
sliingle, mud, gravel, and beaches in which animals of the Arctic region are 
imbedded m many parte of Northern Europe, as decisiva proofs of a period 
when a glacial sea covered large pcations of such lands; and the only to- 
tinction between such deposits in Britain and those which were formed in the 
Arctic Circle is, that the wood which vras transported to the latter baa been 
preserved in lis ligneous state for thousands of years, throv^b the eicesdve 
cold of the region. 

ON THE GKOWTH OF STAIACITTES, 

Professor W. B. Rogers, at a late megting of the Boston Society of Natural 
History, gave the fbllowing brief sketch of fticts which ha had observed in the 
growth of stalactites : — 

A drop of water, charged with carbonate of lime, is seen to form at a parti- 
cular point of the rooFj and after its descent, another drop, by the same 
mechanical causes, lakes its place. It is not uecesaary to suppose a hole 
around which the concretion may collect Usually t^ere is none. At the 
mar^ of the drop where it thins away to a film, evaporation and the lose of 
carbonic acid combine t« cause a precipitation of part of the dissolved car- 
bonate, which, on separating, atteohra itself to the rock in the form of a very 
dehcate white ring, oHTeqtonding to the margin of the liquid. Each succeed- 
ing drop deposits a similar ring in contact with and beueatJi that already 
Ibnned, until the whole is prolonged downwards in the shape of a gmU-Uie 

* Dr. Hooker Ittroniia ms ttut all tbe epedmeni wot to Mm wero oollegtsd Id mDandi 
at lilt. rMDg up rrom tha level of tlia hs to IM feet or more sbove It ; and he antlrslr 
oolnddss wllb me In the beUef thlt llM Kliala ot thK tlmb« w« drifted to tha spota 
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Me. This, Oom iU vertical position, iiiTites tha wal«r oT tha adjoining part 
of Che n>ot to deacead along ita outer Hortace, and now an exterior and more 
wpid growth b^ins. Usnallj, the fonnar process continuaa to operate fbr a 
long time after the extenutl growth has commenced: bo that the atalactit«, 
in some cases, retains ila open oentral canal until it baa reached a length oT a 
foot or more^ and a diameter at ita base of two or three inches. As the water, 
which flows along the outode oTtbe tube, parts at each step with a portion of 
its calcareous charge, and thus grows continually lees ca{fU>le of forming the 
deposit, the rate of deposition must diminish somewhat regularly from the 
upper to the lower end of thetuass. Hence it is that stalacdtee, fbmied in 
positions where tb^ growth on all aides is freely permitted, have always b, 
tharpty eoniaU or tapering form. 

The drops which fitll fixim tbeee peudanta to the floor, still ret^n a portion 
of carbonate of lima in solution; but as the shock of the impact and ttie 
Bpreoding of the liquid greatly lavor the escape of its carbonic acid, a tiirther 
deporit must be Ibnned in thia podtion, and thus the stalagmite grows 
upwards to meet the stalactite growing downward^ until in many cases 
they unite t« form a column teaching from the floor to the ceiling of tbe 

As in genera] the inflltering water follows the joints and planes of stratlfl- 
cation of the limestone rock, the fialaon or paUem of Ok eltUactitic drapery 
inB b» mere or less detennined by Ihe poeUiim and arrattgement of Oieae dtvi- 
monal mrfacei. Where, ns in parta of Weyer's Cave, in?ir{pnia, these planes 
ofbeddmg are steeply inclined, and meet the roof in a aeries of parallel lines, 
the concretionary action seems to have commenced by forming parallel rows 
of stalactites along these lines. This process, in certun places, has gone on 
until, by lateral union of the adjoining pendants of each row, thay have been 
transformed into paraikl aheeli of atone, which in some instances extend from 
the roof to the floor. From th^ great extent, and a degree of thinness 
which, in part, renders them translucent these sheets are capable of being 
thlDwn into bodotods vibration by a blow from the heel near the ground, and 
under these circumstances Uiey emit a musical sound of great depth and 

BOILIMG fiPRINOS m UTAH, 

' The PlacBTville (CaL) American gives the fbllowing description of ten 
curious Springs situated about ten miles north of Waah-ho Talley, Utah, 
upon a tribufajy of the Truckee, and called " Steamboat Springs," appearing 
to deriye their name from the &ct that they are like so many tralers generat- 
ing steam. " For a distance of three-fourths of a mile do these remarkable 
springs pour their waters, rushing, boiling, and foaming, through innumerable 
fissures in the rocky formation in which they are found. The entire of one 
bank of the stream on which they are situated, a distance of from thirty to 
eighty rods in width and three-fburths of a mile in length, and riamg back- 
wards from the river in places from sixty to eighty feet, tiie whole seems one 
vast deposit from tlie water that for i^s has been ejected therefrom. It is 
not that Ijoiling hot water is ejected throughout this whole extent from well 



6E0L0OT. 6V6 

defined springs, but tha surfkce is filled with mnumerable cracka or Bssnics 
from four to eightaen inchea in width, ooniiuumcatiig with subterranean cavl- 
ties or chamters, through which (he boiling water is Ibrced with groat velo- 
city, and producing a noise closely resembling that produced by the wheels 
of a powerlul sleejner upon the water. A singular (Mature is, that in large 
tracks but a few feet from each other, the boiling water is soon fiowing in 
opposite directions; and in others changing from one direction to another at 
intervals of a &w minutes. In many places tbe waters overflow the surfaoe, 
but more generallj traverse the crevices at various depths from the sur&oe, 
generally in view, but someldiaes so deeply within as not to be distinguiahed, 
whilst the ceaseless roaring, spUehing, and hisdng is heard in every direction. 
And jets of steam that will scald the hand instantly on application, are here 
and there fbrced throi^ the openings and fiasurea, high alx>ve the sur&ce of 
Ibrmation, and with great violence. There ia one place more remarkable, if 
possible, than others ; it ia where the surface of the rocky deposit ia unbroken, 
yet loudly distinct beneath is heard the roaring as of a strong blast fiimace. 
Not a drop of water ia visible here, but the rock or deposit on whidi tha 
spectator stands, is actually burning hot ; tlie bare hand can scarcely be held 
upon it for a moment. Morning and evening, when the air is cold and still, 
the whole is shrouded with steam and vapor. In many places there are 
small deposits of sulphur that will ignite by the ^>phcation of a match ; in 
others the strongest alum waa found ; and yot others, an alkaline substajice 
ao concentrated as to destroy in a short time a linen handkerchief in which a 
specimen had been wrspped. The country in the immediate vicinity bears 
unmistakable evidence of the effect of powerfijl volcanic action — masses of 
vitrified rocks, cinders, the ordinary coarso conglomerate scoria of extinct 
volcanic craters ; and not a few specimens were obtained of the lighteat, 
pumice stone ever seen." 

ON THE OBIGIN OF OKEENSAND, AND ITS FOKUATION IN THB 

OCEANS OF THE PEKaEST EPOCH, BY PKOF. J. W, BAILBY. 

Aa an introduction to the subject of this paper, it is proper to refer to various 
observationa wliich have been made of facts intimately related t« those which 
I wish to present. That the calcarooua shells of the Polythalamia are some- 
times replaced by silica, appears to have been first noticed by Ehrenberg, who 

" I may here remark that my oontinned researches on the Polythalamia of 
tlie Chalk have convinced me that very frei^uently in the earthy coating of 
flints, which is partly calcaieoua and parOy siliceous, the original calcarcoua 
sheDed animal forms have exchanged their lime for silei without undergoing 
any alteration in figure, so that while some are readily diasolved by an acid, 
others remain insoluble ; but hi chalk itself; all similar forms are immediately 



The first notice of coats of the cells and the soil parts of tha Polythalamia 
was pubUshed by myself in the Am. Jour, of Science for 1B45, where I stated 
as (bllowa : — 

fi^m Fort Wsahington presented me with what I b^eve 
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have never been before uotioed, viz. cUstinct auti of Polj^halamia. That 
tbeoe miDuto and perishable ahelli ihould, wheu dcetloyed by diemical 
dumges, ever leftre behind them indeitructible memoiuls of tiieir existeoce 
WM BCarcelf lo be expected, ytt, these CMts of Foljthalaiiua are abuudant 
and easily b> be recngnized jn soma of the EooeM Marls from Fort WashiDg- 

Dr. Mantell also noticed the ocoorreooe of caste of PolytiiBliimia and their 
soft parts, preserved in flint and dudk, end commumcated an account of 
tbem to the Royal Sodety of London. To Ebrenbw^, bowever, appears to 
be due the credit ol Srgt distinotly aniiounciDg the connectton between tbe 
Pdytbalamia and the formation of Oreenaand, thos throwing the Arst light 
upon tbe origin of a snbetSLDoe which lias long been a pufde lo geologiete. In 
a notice given by this distinguished observer npou the nature of Ihe matrix 
of the bones of the Zen^odon Irom Alabama, he says : — 

" That Greensacd, in all tbe nuinereuB rehitiong in which I have as yet 
examined it, has been recognized as doe to the flUmg up of ot^nic cells, as 
a fbrmatioD of gtony casta mostly of Folythalamia, was slated in July of tbe 
prec«iingfear." He thenrelers lo the Nummuht« Limestone of . Traunslein, 
in Bavaria, as rich in green opal-like cijsU of well-preserved PolythBlamiau 
forms, and mentioua them aa also oociifTing, bat more rarely, in the Glauoonlte 
Limeetonee of France. Hethenprooeedatogivean account of his detection of 
aimilar casts in tbe limestone adhering to the bones of the Zeuglodon from 
Alabama, andstalee that tbis limestone abounds in well-prceerved brown, green, 
and wbiti^ stony casls <^ recognizable Poly thalamia. This limestone is yellow- 
ish, and under a lens appears spotted with green. These green apota are the 
Oreenaand caela of Polytbalamia, and they often form aamuchasone third of the 
mass. 3j solution hi dilute chl<»x<hydric add, the greensand grains are left, 
mixed with quartzose sand, and with a light yellowish mud. The latter is 
easily removed by washing and decantation. The casta thus obbuned are bo 
perfect that not only tbe genua, but often theqtedee of the Folythalamia, can 
be recognized. Mmgled with these are frequently lonnd spiral, or corkscrew- 
like bodies, wbidi Ehrenberg considers as casts of the shells of young mollusks. 
With reference to the perfection of these casts of tbe Folythalamia, and the 
light they throw upon the stnicture of these minute unimalBj Ehrenberg 
remarks : — 

" Tho formation of the Greensand consists in a gradusl Biting up of the 
interior space of the minute bodies with a green-colored, opal-like mass, which 
forms therein as a cast. It is a peculiar species of natural injection, and is 
often BO perfect, that not only the lai^ and coarse cells, but also the very finest 
canals of the cell walls, and all their connecting tubes, are thus petrifled, and 
separately exhibited. By no srtiQdsl method can such fine and perfect 
injections be obtained." 

Having repeated the experiments of Ehrenbe^ upon the Zeuglodon Lime- 
alone, I can confirm his statements in eveiy particular, and would only add, 
that besides the casts of Folythalaoiia and smalt spiral mollust^s, there is also 
a considerable number of green, red, andwhitjsh casts of minute anastomosing 
tabuli, resembling casta of the holes made by burro wi[^ sponges (Cliona) and 
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worms. Id tlie Berlin HonatS'Bericht, for July, 1855, Ehrenberg girea an 
accoiuit of very perfect casts of Nummulitea, from BiLvaria and from Fraoce, 
showing not only cliambera connected by a spiral siphuncla, bat also a com- 
plicated ajatem of branchii^ vessels. Ke also gave at tbe same time an 
aoeouQt of a method he bad applied for the purpose of coloring cert^n glasa- 
like casta of Polj^alamia, which he had found in white tertiary limestone 
from Java. This meUiod consists in heaUng them in a solution of nitrate of 
iron, by moons of which they can be made to asaume diCferent shades of yellow 
and brownish red, still retaining sufficient tronspareticy when mounted in 
balsam ti? ahowthe connexion of tbe diiTerent parta. The interesting obaorv- 
ationa of Ehrenbei^ which ore alluded to abov^ hare led me to examine a 
number of the cretaceous and tertiary rocks of North America in search of 
Greensand and other casts of Polythalamia, ka. The followiag results were 
obtained ; — 

Ist. The yellowish limestone of the cretaceous deposita of New Jersey 
occnrrii^ with Teredo tibialis, Ac., at MnUica Hill, and near Mount Holly, is 
very licb in Greensand caats of Polythalamia and of tlic tubuliform bodies 
above alluded to. 3d. Cretaceous rocka Prom Westera Texas yielded a con- 
siderahle number of One Greensand and other casts of Polythalamia and 
Ttlbuli. 3d. Iiimeatona from Selma, Alabama, gave similnr results. 4th. 
Eocene limeetone from near Charleston, S. C, gave abundance of wmilar easts. 
Sth. A few good Greensand casts of Polythalamia were found in the residue 
left on dissolving a spedmen of marl from (he Artesiao Well at Chazleston, 8. 
C. ; depth 140 feet. 6th. Abundance of organic casta, in Greensand, Ac, of 
Fotyljialamia, Tubuli, and of the caiiiUa of Cori^ were found in the spedmen 
of yellowish limestone, adhering to a specimen of Scutella Lyellii tiom the 
Eocene of North Carolina. 7th. Sinular caats of Polythalamia, Tubuli, and 
of the eavUies of Corals, and spedes of Encrinitis, were found abundantly in a 
whitish limestone adhering to a spedmen of Ostrea selheformia from the 
Eocene of South Carolina. The last two qiecimens scarcely gave any indica- 
tions of the presence of Greensand before they were treated with dilute acid, 
but left an abundant deposit of it when the calcareous portions were dissolved 
out All ^eaboTO-mentionedspedmens contained well-preserved and perfect 
shells of Polythalamia. It appears from the above, that the ocourrence of 
well-deflned organic casta, composed of Greensand, is by no means rare io the 
fb8»l stale. 

I come now to tbe main object of this paper, whi:^ is to announce that the 
fbrmation of precisely sinular Greensand and other casta of Polythalamia, 
MoUusks, and Tubuli, is now going on in the deposits of the present ocean. 
In an interesting report by Count Pourtoles, npon some specimens of soundings 
obtained by the U. S. Coast Survey in the exploration of the Galf Stream, the 
sounding from LaL 31° 32', Long. 79° 36', depth 160 lathoms, is mentioned as 
" a mixture in about equal proportions of Globigerina and black sand, proba- 
bly greensand, as it malces a green mark when crashed on paper." Having 
examined tbe fpednien alluded to by Mr. Pourtalesj bewdes many others 
from the Gulf Stream and Gulf of Mexico, I have found that not only is 
Qreenaand present at the above locality, but at many otliers, both in the Gulf 



306 AMNPAi OF BCIEKTinC DIECOVEEY. 



Stream uid Gulf of Mesico, and that tbis Qraensand is ofl«n in Uie fonn of 
well-defined cobU of PolythaUnua, minuM MolluakE, and branching Tubuli; 
and that the aiune Tiuielj of petiifjing material is tbund aa ia the fos^ casta, 
Bome being weli-deGned Greensand, othera reddish, browniah, or almost white. 
In some cases I hare notioed a angle cell, of a spiral Polythalamian caat, to 
be oompoaed of Greensand, while all the oUiers were ted or white, or vice 

The spedes of Poljlhalamia whoae caeta are thus preserved, are easily 
recognizable as identical with tbose whose perfectly preserved sheila fonn the 
obief part of the soimdinga. That these are of recent speoies is proved by 
tiie fuels ttiat some of them still retain their brilliant red coloring, and tttat 
ttiey leave distinct remains of their soft parts when treated with dilute acids. 
It is not to be supposed, therefore, tbat these casta are of extinct spedee 
washed out of aninent submarine deposits. Tbey are now forming In the 
muds as they are deposited, and we haTe thus now gomg on in the present 
seas a formation of Greeusand by processes ptedsely analogous to Uiose 
which produced deposits of the same material as loi^ ago as the dorian 
epoch. In this connection it is important to observe tbat Ehrenbe^s 
observations, and my own, estabhsb the &ct tbat other oi^aujo bodies Iban 
Foiytlialamia produce casts of Greensand, and it should also l>e stated that 
many of the gruns of Greensand accompanying the well-deBned casts are of 
wholly unrecognizable forms, bavii^ merely a rounded, cracked, lobed, or 
even coprolitic appearance. Certainly many of these masses, which often 
compose whole strata, were not formed eittier in the cavities of PolythaJamia 
or Mollusks. The lact, however, brang estabUshed beyond a doubt, that 
Greensand does form casts in the cavities of various organic t>odies, there 
is a great probability ttkat all the massee of this snbstances however irregular, 
were formed in connexion with organic bodies, and that the chemical cbai^;ee 
aocompanying the decay of the organic matter have t>een essentially oonuecled 
with the depodtB in the cavities, of green and red silicates of iron, and of 
nearly pure sUioa. It is a curious &ct in this oonnedion, that the eOiaoui 
organisms, socb as tbe Diatomaceie, Polydstines, and Spongiolites^ which 
accompany tbe Polythalamia in the Gulf Stream, do not appear to have any 
influence in the formation of oasts. 

The diBoavei; by Prof Etu'raiberg of tbe connection between o^ianic lK>dies 
and the formation of Greensand, is one of very great interest; and is one of 
the'many instances which he has given to prove the eit^isive agency of the 
minutest beings in producing geological changes. 



r OP THE HIMAIAYA9. 

It !4>pears ttoni a lat« survey made of the Himalaya range, by fjolonel 
Wan^ that the Khancliinjmga, which has been hitherto enppoeed to t« the 
. highest Bimmut, is in fiict not so — a higlier mountain ijaving been discovered, 
fdtoated Ijctween Eatamandoo and Kbanchinjinga. This last namedis38,lGfl 
feet above the level of the sea ; but tbe new summit reaches the enonnous 
height of 29,003 feet It lias lieon proposed to call tbis Mount Everest, after 
a former aurveyor-general of India. 



HBQAITVK AKTESI4N WELIS, 
The London Society of Arts have recently pulilialied a paper by M. Bruck- 
mann, on " Negative Arteflian Wells," that is, wells which take instead of 
giTii^ out water. Such wells serve na penuanent drains ; tliey ere sunk in 
loose strata, or where communioatioDa exist with fathomless flasures or with 
deep-lying strearaB. M. Bnidnnano, who is a Dative of Wfirtcmbci^, Btatcs 
that they may be established " in all the so-called normal or sediment furaia- 
tions; diluvium; tertiary depoaita; challr, Jurasaio rocks," and others. And 
he brings forward examples of the benefits that have followed the sinking of 
negative wells in towns or in swampy country districts. The drtiinage bc- 
' oomes at once perieot and constant ; fluid matters of all kinds find their way 
to the mouth, and flow away, while solid matters may be stopped, and used 
in fertilization. 

At the Albajiy meeting of the American Association, Professor Alexander 
presented a paper on the above topic, in which he staled that a map of the 
Eastern hemisphere, taken with the Bay of Beng^ in the centre, would bear 
a striking resemblance to tiie face of the moon presented to us. The dai4 
portions of the moon be considers to be continental elevations, as shown by 
measuring tbe average height of mountains above the dark and the light por- 
tions of the moon. He recently had seen the hearing of newly-observed 
phenomena on the question, the character of the ridges in the neighborhood 
of Pico. Th^e ridges ate shown by their tints to be of the same geologioJ 
character as tbe tope of the mount^ns. They show themselves to be recent 
disturbancee or upheavals by the manner in which they ctobb other ftnma- 
tious, as though ejected through cracks in a previoos crust The superior 
thkJiness or elevation of crust in the dark portions, is shown by the f&ct that 
some of these white lines, nuuiing thtot^ eveiyUung in the bright portjons, 
oease at the snti^noe into the darker regions. A close scrutiny of the white 
portions shows a great subsequent inondatjon of the white nx^ Sowing over 
the ocean beds (if that term be aUowed) and rising their level He thought 
that these &ct8 (brew some light on the inhabitants of the moon. Might not 
this flow into the ocean bed have absorbed, by some chemical action (as watar 
of oryst^lization or otherwise), the ocean and atmosphere? If so, the moon 
might have been formerly inhabited and been rendered desolate by tiiis 
diange. 



Mr. Ibbotson, in a communication to the London Qeolt^ical Sodety, stated, 
that having mixed a solution of gold in nitro-muriatic add with five times its 
wdght of water uid placed it in a Berlin evaporating dish on a thick sheet 
of copper over a gas lamp, the author obseired a crack in the baMn, wMi^ 
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was increasing. On tranaferring the solution to another baan, he found that 
the crack presented a vein of gold; the pure gold forming small nodular 
masses along the fissure, both inside and out, and resembling veins of gold in 
auriferous quartz rocka. Under the circumstaDces of the low temperature at 
which the solution was being evaporated, the diluted atate of the aoludon 
Btill left uoevaporated, and the differeoceof the appearance of the nodular 
form of the gold vein fbom the usnnl appearance of the metalhc gold obtained 
by evaporation Irom BUcb a solution, tbe author thought it worth while to 
describe and exhibit th 



ON A POSSIBLE OBIGEN OF INCLINSD STBATA. 
At tlie Albany meetit^ of tJie American AssociaitioD, Ur. J. D. Whitney 
gave a description of a remarkable instance of inclined stratification near 
I^e Geoi^, where fine white aand containing small quartz pebbles has 
been deposited over a considerable extent, and with a thickness of SS feet 
vertical, having a dip of 80 degrees. This tact, thus established, that strata 
may be deposited at a high an^e, led to the devek)pnient of a theory of the 
formation and dip of the sandstones of the Connecticnt valley and other 
similar deposits on the Atlantic slope of the Appalachian chain. The main 
point of the theory was tliia: that these beds of sandstone were originally 
deposited in an inclined position in a basin of subsidence by currents of 
water carrying detritus, which currents were produced by the subsidence 
itself K a halt originated in a valley, at one «de or the other, and there 
sliould be a aulwidence on that side, a current of water would be produced, 
of greater or lees violence, which current would set across the valley and 
carry with it the material abraded from the adjacent region, which would tie 
deposited in strata dippu^, at a considerable ai^le, at right angles to the 
line of direction of the &nlt, as in the Connecticut valley. According as the 
subsidence was to the east or the west, Uie dip of the strata would be in the 
opposite direction. Thus Uie ori^ of limited basins of sandstone, having a 
dip transverae to the direction of the tHLSin, would be fuUy explained by a 
cause lying within the basin itself— a phenomenon wbicb-had not as yet been 
aatislactorily explained by geolopsts. 

ON THB MOUMTAIN CHAINS OF WESTERN AMERICA. 

At the Albany meeting of tlie American Associa^on, W. P. Blake, Esq., 
in a paper on tho Orography of the Western portion of the United State^ 
thus delmeaCed and named the three chains of mountains, crossing tbe 
coontiy between the Missis^ppi and the Pacific ; the deductions being made 
from a careful examination of all the recent Government surveys: — Yiet, the 
Rocky Mountains, extending Ikim the table land of Mexico to and beyond 
tbe northern botmdary. Second, the Sierra Nerada and its prolongations 
north and south ; and third, tbe Great Ba^ range and other broken ranges 
between the first and second groups. He then proceeded to describe these 
chains. The length of the first, he said, was 1,400 miles, and its general 
<Urectiou SS.W. and 8S.B. The second chain is formed of many and 
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neartj parallel ranges, which encHose elevated valleTs. The tlurd extends 
ftum Soake River on the north to the parallel of 40 degrees. Mr. Blake pro- 
posed new names for these three ranges. The first he proposes to call the 
Anahuacian ; the second, the Calitbmia Chain; the third, the Aztedan 



The following paper was read before the Albany meeting of the American 
Association for the Promotion of Science, by Mr. J. Le Conte ;— 

TJntQ the explorations of Agasaz and Tuomey, Ihe geology of Florida had 
not been known, it being fruppoacd to consist of a prolongatiQn of that of 
Georgia and Alabama ; but these genOemen made kcowc the remarkabla 
&ot that the keys and most (rf the Peninsula are of recent oi^in, and, bo Ha 
as they examined, are the work of corak, atjll living in the vicinity and still 
at work. The object of the prraent paper was to show that coral agency 
alone was not sufGdent to account for the phenomena, but that another and 
more powerflQ ^ent boB been at work preparing the loundation (or the 
builders, and that this agent was the Gulf Stream. A section was drawn 
upon the blackboard, dividing the lower part of Florida into three sections — 
the more northerly Jjounded by a line from Tampa Bay north-easterly to the 
Atlantic ; a second from Charlotte's Harbor, parallel to thia ; and a third, also 
parallel, tfom Chatham Bay. 

These lines are also parallel to the line of coast at the extremity of the 
peninsula. Parallel also is the line of islaDds, the keys, separated from the 
shore by a ship channel, and still Ihrther outside the line of living coral red; 
just on the edge of the G-ulf Stream. The living reef is some five to l«n 
miles from the keys, and the keys Bome forty miles from the coast, the wat«r 
bere being very ghoal and dotted over with small mangrove islands. The shore 
is some twelve or thirteen feet above the sea, but inland (be so called Evei^ 
glades sink, and are but a few feet above water, varied by fresh ponds and 
hammocks. Outside the living reef the sea bottom slopes rapidly to ahnoBt 
unfathomable depths. This description being kept in mind, the theorjr to be 
presented will be clear. That the Southern coast, the keys, and the Ever- 
glades are the woric of coral agency there is no doubt. But as corals cannot 
grow above tbe surlace of the water, their agency alone is not sufSdent — the 
violent action of the winds and waves is necessary to break off masses of the 
coral and bear them within tho Ime of the ree£ Here these coral boulders 
beoome the nuclei around which smaller pieces of coral, sand, and otlier sub- 
stances collect, become cemented by the carbonate of lime ia the sea water, 
and so at length the whole becomes an ishmd dothed with vegetation. All 
these processes may be seen going on at the keys and ree& of Florida. . There 
, is tbe solitary boulder, that already ia the centre of a mass of coral debris, and 
BO on up to the mhabited island. The coral sand in ttieee islands is found 
always affected by that kind of stratiflcaHon caused by the action of violent 
waves. The idea of Prof Tuomey tiiat the masses of coral exposed above 
the Bands and soils of some of the islands are the tops of andent coral trees 
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elevated by igneous agency, is found lo be an error when excavatioDB art 
Blade, aa they aia then revealed to be bnt bouUere. The concluBioii fitjin 
this reasooiiig followH inevitably Hut the line oT keys ia a Icmner coral reef 
changed by the action of the waves as above described. In this maimei, aa 
Tuomey pointed out and Agaasiz has proved, was the present Southern coast 
formed. Here also Tuomey supposed he saw evidence of upheaval, while 
A gflia ifr saw notbii^ but the effect of the waves. The line of the shore was once 
a reeC, then became keys, Qoally a oontinuons coast line, behind which the shoal ' 
water rapidly flUed up, ftnd the Everg^adea were formed. Of course, during 
the reef period, the elevated line trom Chatham Bay was the coaEt The 
coast alBo'luaBt have been begun as a coral reel) which went through the 
same ohaugee, at a time whea the line from Tampa Bay was still the limit 
of the peninsula. It is cleai that all thia portion of southern Florida was 
tuperfidt^ fiHUked by ooral agency ; and we can hardly doabt that this is 
eqoall; tme of the conntry much furUier to the northward, for cfiecimais of 
predsely Uke aame coral bare been collected as far north as St Augustine. 
This opinitm iti. Le Ccmte fortified b; various other Gu^ and Bi^umeuta. 
Thus Gir we have FroC Agaaaiz's views upon the mode of formation of this 
region. That the coral agency, however, was not alone snffioieDt, tbe speaker 
now proceeded to show r 

Pirst : It is a well known &ct that the reef-building /»rals of those seas 
cannot grow at a greater depth Uiau sixty to seventy feet; nor can they 
grow above the aoriace of the water at low tide — being thus confined verti- 
cally to limits of ten or twelve lathoina. Unless there be a subsidence of the 
sear-bottom, therefore, we can have noreef of greater extent than this; in case 
of coral uUmda, we may add ten or fifteen feet for materials thrown up by 
the waves, which, where there is no subsidence, limits the extremes to some 
ei^lyfoet 

Stand .- It is certain that no Bubaideoce of the sea-bottom has here taken 
place, aa that would preclude all possibility of the inorease of the peninanla 
by coral agency. It fidlows then that the coral foroatiou of Florida can be 
nowhere beyond eighty feet in thickness. Now if corad agency alone is to be 
admitted, it follows that the ocean, for the enormous distance from St. Ai^^ns- 
tine to the present reef| was nowhere above sixty or serentj feet in depth; 
and Florida was originally represented by atougue-fonjied shoal three hondred 
miles in lei^ith 1 Suppose thia to have been the case, why did not the corals 
grow over the whole extent, and form a coral field, instead of appearing in a 
succession of reeft 1 This proved conclusively to the speaker that the condi- 
tions of cc««l growth were progresBively BKfK and more southwardly. The 
facts in the case prove tiiat the sea-bottom has been graduallr rising from 
north towards the aoath. 

Third: The gradual rising cf the sea-bottom may be occasioned eith» by 
igneoos agency or by sedimentary deposL Prof Tuomey aupposed that he 
had found evidences of the former, but Agassiz baa sotislactorily explained 
those i^>pearanceB on which the deception was based, and we may with full 
confidence say that there la no evidence of any such igneous action. It. is 
incoooeivaUe that a sufflcieut elevation could have taken place to have afforded 
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ttie coral a (bothold and not have raised tlie recoL''J7 fbrmedlaad. The rismg 
by sedimentary deposit, on the other hand, can affect nothing but the sen-bot- 
tom, and to this cause the speaker referred that uprising which forms the 
necesaaiy condition of the horiEODtal ext«D£Uon of the ooral reefs. 
~ Now to proofe that each deposits have actually taken place : It is a law of 
ourrento that if their velodty is checked they deposit a portion of their sedi- 
ments upon the bottom ; if it is increased, they wear away their beds and 
banks. If the Teloci^ of the stream be greater on one side than on the other, 
they abrade one btuik and deposit the abraded matter on the other. Such a 
current, in making a curve, necessajily has a greater velodty on the outUde 
than on the inner; the outer bank will then be abraded, and a tongue of land 
be formed on the other side. If instead of the tongue of land you have a body 
of still water Monnd which the current sweeps, deposdtiMi of sediment will 
begin and go on until you have the tongue ^ain ; and this is necessarily true 
under all drenmstancee. It is of no consequence whether the limits of tie cur- 
rent be solid banks or banks of still water. A sediment bearingstreaoi making 
a sweep or curve in still water must depoat its sediment principally upon the 
inner side of the carve, thus formir^ shoal water. The curve will extend, 
and the aboal in proportion. The Gulf Stream is such a onrrent, making a 
strong sweep around the point of Florida. The result of this reasoning is, that 
the sweep of the curve oftbe Gulf Stream has been extending tbr ages, and the 
peninsula haa kept pace witb it by means of sedimentary deposit. Or suppose 
Florida was once represented by a shoal of the some Ibrm and extent, this 
shoal must become constantly shallower ttom the same cause. It, then, the 
Gulf Stream carries sediment, the above conclusions must follow. This stream 
is supposed to be a continuation of the great Equatorial current croesing the 
Atlantic, dividing at Cape St Roque, the northern branch uniting with the 
waters of the Amazon and Orinoco running along the coast of South America, 
through the Caribbean Sea into the Gulf of Mexico, emerpog between Florida 
and Cuba, and running off txi the north. This streun we know carries the 
sediment of the Amazon and Orinoco in a visible form for several hundred miles. 
Much of this is no doubt depodted along the South Americao coasts but 
according Co Humboldt much is carried into the Gult Into the Gulf is also 
poured the vast amount of sediment of the great Central North American 
Bivei^ especially of the Mississippi, and those turbid waters form the Quif 
Stream; for Lyell has proved that all these cnrrents and streams mingle their 
waters in this great basin. It was here shown that all this sedunent could 
not be deposited in the Gulf itself by calculations based upon the depth 
and velodty of the stream and the distmce (600 miles) &om the mouth 
of the Mississippi to tbe Tortugos. It was also ^own that such a sinking of 
the sediment flrom the surface would take place that the Stream woulfl have 
e. clear and transparent stratum of water at the top of some 60 and TO feet in 
depth, at the close of the seven days required for it to pass tinm the mouth of 
the Miesia^ppi to the point of Florida. In this respect the tlolf Stream, flow- 
ing between the banks of still water, differs ftom a river broken by a rough 
bottom and impinging upon irregular tfdee. The lower strata-of the Stream 
Rtay then be flUad with sediment^ though tbe upper be clear. One other bet 
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in reUtion to the habits of the coral muBt be noted in this connection — namely, 
tliat it only exists in clear water. 

To svim up the toregoiog in a faw words, tho theory under con^deratiou 
is this — which was illuBtrated at length b; a diagram. When the stream, m 
sweeping aroimd the point of HloridB, had parted with bo much of its eedi- 
ment bb to bring the bottom within 60 or 70 feet of the aurlace, it became 
possible for the coral to exist, proyiding it could find water of sufficient 
purity. This would be the case at any point so far fiom the ehore as t» be 
tteyond the influence of the surf's disturbance of the mud deposited along the 
coast, as tho shoal has risen into the clear aurlace stcatnm of the stream. As 
the bottom fonned hy deposit is necessarily formed npon a slope, the cor^ 
would find a line paiallel to the shore, along which none of the conditions of 
its esjsteoce would be wanting. This line would be ttmt of a ree£ How the 
reef would become a line of keys, and tbe keys in torn become the coast, and 
the shoal water within become the Everglades, has already been shown. Did 
not the island of Cuba interpose, this extension of Florida might go on indefi- 
nite);, but ea the passage narrows, tie force of the current neorasarily 
increases, and there is therefore no hope that in this manner Cuba will be 
annexed. The laws regulating the depositioa of sediment also afford an 
explanadon of the long parallel ridges on the sea bottom of the coast of Soutli 
Carolina, in the bed of the Qulf Stream. Suppose that two or three sub- 
merged peaks in the line of tlie Bahama Islands stand within the Stream. 
Behind these peaks there must he still waters, or at - least an eddy. Here 
matter wUi be deported by the waters pas^g over and beaide them, and 
the matter thrown down will in turn ofier an obstacle which will continue to 
cause the effect further and further away from the original point. Agadn, 
while the Gulf Stream is moyiug in a curve turound the point of Florida, 
nearly all its deposits will be made on the river side of the curve, that is upon 
this point ; hut after passing into the open sea, it takes a straight coarse and 
begins to deposit upon both sides alike. Hence, by this (heoty, the origin of 
the Bahama Banks. Another very curious result of all this reasoning remuns 
to be mentioued. As the limits of a channel narrow, the current necessarily . 
increases its velocity. The heat of a warm current is therefore retained to a 
far greater distance from the point of departure. It is well known that the 
Gulf Stream affects favorably the climate of the north-western portions of 
Europe. There is nothing then absurd in the idea that during the decrease 
of the breadth of the Gulf Stream between Cuba and the main land opposite, 
a decrease of hundreds of miles, the temperature of the water carried across 
tlie ocean to ^e coasts of Ireland, Scotland, and Norway, has been constantly 
rising, and that from 1Mb cause an«increasing amelioration of the climate of 
that port of the East«m continent has resulted. 

ON THE PKEMIAIT ATTD TKIASSIC SYSTEMS OF NORTH CAEOLINA. 

At the Albany meeting of the Amepcan Association, an intereadng and 
valuable paper was presented by Dr. EnunoDB, State Geologist of North 
Carolina, on the Permian and Triasdc syEtema as developed in that state. 
The Permian rocks in North CaKlina are sandstones, slates, and shales, which 



OEOLOGT. 813 

occui^ a trough iieiirl7 in the central portion of the elat«, and extending from 
Oxford, neitr the northern boundary, to a point some six miles acroea ths 
boundary of South Ciirollna. There ia another small belt, Bimilar in structure 
and conformation, in the north-west«m part of the Btato. Red, grey, and drab 
saudBtoncB alternate with calcareous shales, bitumioouE) slates, and coal aeamg. 
Beginning at the lowest in the aeries they occur in the following order: — 
The stratum on which they rest ia a bed of conglomerate ao bard that it is 
used for mill stones. The pebbles of which this is compoaed are mostly 
of quartz, derived frora the Taconic series below. In the county of Chatham 
this bed of conglomerate attains a thickness of at least sixty feei Upon 
this immediately reals the Qrst of the Permian rocks, a red aaodstona occur- 
ring in belta froEn one to tliroe feet tliick, separated by marls. The aggregate 
thiclnieaa of this stratum reaches in some spots 1,800 feet The next series 
consists of shales, calcareotis and bituminous, interspersed with belts of 
softer materials. Among these shales are found beds of bituminous coals of 
a veiy fine quality. This coal has 4^ per cent of Tolat^e matter, maltes 3 
per cent of aah, and forms excellent coke. The thickness of this series was 
given at 800 feet. The third series conasts of beds of hard and soft aand- 
atene — the latter properly called marls. His object was now to state facta 
which will show the posidon of these rocks They rest upon sandstones 
which contain carboniferous fossils, and must, therefore, be more recent than 
these. There is evidently a gseat hiatus between tlie rocks underlying and 
the series now in contemplation. Kow, what are the ages of tbia series ? 
The Permian and Triasaic What is liie evidence of this ? Facta derived 
bom the peculiar characters of the fossils (bund in them- The most import- 
ant of these fossils are Saurions, and that ^e wMcli is con^dered character- 
istic, namely, the Thecodent Sauriana of Europe — those which are found in t)ie 
Bristol conglomerate of England, belonging to the lower part of the Permian 
system. The teetb of these Saurians are in sockets, the vertebrm are peculiar 
in bemg concave at both ends, and constricted at the sides, which are cha- 
racteristic of the Bristol Saurians. The ribs are double headed ; and m the 
Epedmens now eshibited of the vertebre, the impression of this double hoad 
of the rib was distinctly viable. It ia clear that tbese Saurians were highly 
organized, though this was matter not cow to he considered. He called 
attention again to the lact that the teeth were in sodiets, and of these teeth 
be had three or fbur species, all of which he considered as being the same 
with the Clopsyoasurus Pennsylvanicus, first discovered and named by Isaac 
Lea, Esq. These specimens were found, some imbedded in the coal and some 
in rock, so hard that adds were ueceasaij to extract them. In one of the 
specimens two vertebrcB are in their natural positidti. One tooth he con- 
sidered that of the PalEeosaurus ; another specimen he considered to be plates 
of the head of the Archssgosaurus, now found for the first time in this 
country. Tbe only epedmens found hitherto are &om the Saarbruck beds. 
This, though of the same genua, ia probably of a different spedes. The other 
fossils are of a minute Cypris, whidi occurs in the slates of Saxony, aimilar 
in character and age. Drawings of a^axiety of plants found in theaa coal 
meaaurea were shown. Leaving this series of shales, wa come to drab- 

It 
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colored Btmdiloiie, variable in thickness, but attainuig a 
thousand two hundred feet. Above this is aoolher belt of conglomerate, 
marking the commencement of another era. Above this, ag^un, is another 
plant bed, entirely without animal remains, consisting mainlj of feros and 
Cjcadea. One of these is a true Cjcas, and the first, be thought, which had 
been found in the United States, Choi^h it existed as a tiring species in 
New Holland. He meulioued also specimeDa of Yoltzla and Walcbia. Next 
comes another sandstone, in color red, and containing Posidoma, and at the 
top some very lemarkHble bones, whicb he exhibited, but which ho was 
unable to name. With these bones were found coproUtes, coutiuning scales 
of fishes. This sandstone is e^bt hundred oi one thousand feet thick, and 
was referred bj him to the age of the Keopor of Europe. A bone was also 
exhibited encased in rock, from a portion below the plant bed. He spoke 
of the diCSculty of making out all these strata, owing to the great quauti^ 
of debris ; but he trusted tbat be bad proved that the upper conglomerate is 
separate Irom the lower, and should be recognized as differeut, both for paleon- 
tological and lithological reasoBS. The new red sandstone of Connecticut, 
New JeiBOf, and Pemisjlvania probably belongs to cme of tbese series, and that 
tlie upper, for the lower sandstone be could prove disappe&rs up<m advancing 
north, while the upper can be traced. Thus the Kichmond coal field is . 
Beparated from that of Beep River in North Carolina, which he con^ders as 
of the Permian age, while that at Riclimond he refers to the Triassic 

Professor Agaaeiz said that there was not in any of our geological cabinets 
a series of fossils so important as that Md before tbem by Professor Emmons. 
His couclusionB were formed l>om but a few moments' examination, but cer- 
tainly we had here fossils all the way !tom tlie Upper Jura to the Lower 
Triassic He did not seo anything which he coold refer to the Pennians. 
There were fossils here which he recognised as occurring only in Portland 
stone and on the Furbeck bads. He had found also a well authenticated 
Labyrinlhodon. 



ON THB.OBIGIN AND ACCt^TJI^TTON OP PEOTO-CAKBOKATB OF 
IRON IN THE COAL MEASITBES GENERALLY. 

The following p^)er on the above subject, hag been preeented to the Boston 
Soc. Nat. History, by Pro£ W. B. Rogers;— 

This compound of iron, as we know, where rained m the coal measures, 
presents itself in courses of lenticular nodules and mterrupt«d plates, usually 
Included in the carbonaceous shales and in the fire-clays which underlie the 
seams of coal, and in such cases it often forms a heavy ore, containing but 
little earthy or organic matter, mixed with proto-carbonata. But it is also 
ftwjuently met with in a dijiaed condition, pervading tbiflc sOata of shale 
and shaly sandstone, and causing these ro<^ to present in their different 
layers, all the gradations of composition from a poor argillaceous and sandy 
□re, to beda of sandstone and ahale, with little more than a trace of the ferru- 
gmouB compound. ' 

On comparing the diSbrant subdlviaiona of a ajatem of coal measurea, ws 
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may rernarV certain geceral conditions eoonected with the abundance or with 
the comparative abseoce of the proCo-carbonate in the Btrata. 

One of these ia Been io the tact that the lenticular (h^ and strata, impreg- 
nated with proto-carbonate of mm, are in a great degree restricted to Bucb 
dJTisiona of the carboniferoua rocks aa include beda of coal, or are otherwise 
heavily charged with carbonaoeoiia matter. Thia is well shown on compar- 
ing together the four subdivi^ons of the carboniferous rocks of the great 
Trana-Allegtiaaiy coal r^^ion, as clasMfled under the head of the 3etal coal 
series of the Fenn^lvBuia and Virginia Geology. In the first of these, 
designated as the Older coal measures, the proto-cartKinate is found in large 
amount both in the shape of layers and lenticular ore, and diffiised through 
the substance of the sbaly strata. In the next divi^on above, distjoguisbed 
as the Older bairea shales, and which, as the name implies, is comparatively 
devoid of caibonaceoua matter, much less of the proto-carbonata is met with. 
In the third group, that of the Newer ooal measures, the ore again abounds, 
and in the uppermost dividoD, or Newer barren duties, it has a second time 
almost disappeared. 

The connectiou between the development of tJie proto-carbonate in the 
strata and the presence, either now or formerly, of a large amount of car- 
honaoeoos or Testable matter, becomes even more striking on a detailed 
examination of particular heads. Thus, in the coarse sandstones of the coal 
measures which are comparatively destitute of Tegetable remains, we find 
Uttle admixture of the prot«-oarbanate. On the other band, the fine grained 
fla^y argiUaceous sandstones, which ore often crowded with the impressions 
and carbonized remains of pluits, are at the same time more or less impreg- 
nated with this ferruginous compound. So, ^loin, the ' soil argillaceous 
shales. In the midst of which the lenticular ore so t^uently presents itself 
show, by their dark color and inclucled iinp[«SBioiis of plants, aa well as by 
actual analyas, tliat they are richly imbued with veget^le matter. Nor do 
tiie nearly white Ore-days, which in many cases enclose thick courses of the 
lenticular ore, fbrm any exception to this Uw. For, olthoi^h in their 
present state they contain little or no carbonaceous mattra, the marks of 
innumerable roots of Stigmaria and parts of other plants which everywhere 
penetrate the mass, show that at one time they must have been crowded 
with v^etable remmns. 

A fiirther and yet more striking proof of tbe infiuence which the con- 
tiguous vegetable matter has had in the Ibrmation of the proto-carbouate, is 
seen in tbe bet that the most productive layers of the ore are commonly met 
with quite near to the beds of coal, and that firequently crowds of the 
nodules are found in the carbonaceous shales or portingB which lie In the 
midst ofthe seam itself 

While the strata, inclnding the prob>carbonate, ore thus distii^;uished by 
the admixture of more or less oarlwnaceons matter, they are also Temarkabli 
far teMom exlabitmg a duUnctiy red twU. Presenting, where not weathered, 
-various shades of greenish^rey and olive, and bluish-black, they only 
become brown or red where, by exposure to aor, the proto-oarbonale haa 
been converted into the seaquiozide of Iron. On the other hand, those 
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diTinona of the ctyal measnns which have been bul sl^tl? chained with 
v^etable matter, as, lor example, the barren shales of the Serai Cool Bockn, 
before alluded to, coDtun much red material, both in distinct strata and 
mottling the general maasi and are throughout more or less impregnated with 
the geequioxide. 

A like general law, as to color, would seem to apply to the other great 
groups <^ sedimentary rocks which include in paitioolar beds accumnlatioiui 
of vegetables, or other oi^anic exurise. Thus, in tbe New and Old Eed Sand- 
Httme formations, which generally include so large a propwtion of sediment 
colored bj the red oxide of iron, organic remuns are of compaiatiTel; rare 
occuneuce, and when present, are met with almost excloaively in the grey 
■nd olive and daric colored strata, which are interpolated in certain parts of 
the great masses of the red material This relation is beantiiiiUy shown in 
the middle secondary rodu of the Atlantic slt^ whidi extend in a [n'o- 
longed belt irom the Connedicat Talley into the State of South Carolina. In 
strata i^red sandstone and shale, which Ibrm the chief part of the mass, vege- 
table or animal exaviffi are almost entiroly absent. But tiie remains of the 
fish and impresaons of caiiKinieed parts of plants occurring in this group of 
deposits are found embedded in layers of greenish and olive sandstones) and 
dark bituminous shales. So in the southern porta of the bdlB in Yir^nia 
and North Carolina, where these rocks include seams ot coal and axtensive 
beds of sandstone and shale, containing the remains of planter the usual red 
color is Ibund to pve place to the grey, olive, and darit tints of the Old Coal 
Ueasures, and layeis of proto^arbooate of iron show themselves in the vici- 
nity of the oati seems. 

Taken in mass, the red and motUed strata of the unproductive coal mea- 
sures, or of the other groups of red rocks above alluded to, would no doubt 
be found to contain, in an equal thickness, as large an uuoont of iron as the 
coal-bearii^ strata, which include the layers of carbonate, tlie difference being 
that in the former case the metal remains Ibr the most pu-t difiosed through 
the rodcs as a sesquioxide, while hi the lattw, having assumed the condition 
of prolo-carbonate, it has to sqme ext^it been conoentrated in particular 

In attempting to explain the origin of proto-carbonale under Uie ccmditions 
above described, it ia unportant to keep in view the Eiet of the diffu^on of 
tlUs compound through many of the strata as a general constituent, and the 
frequent jH^eaervation, even in layers of the ore, of the lamination of the con- 
tiguous rock. The supposition of its being a chemical deposit filmed Irom 
springs chained with carbonic acid, and holding ]soto-carbonale in solotiou, 
is evidently inconsistent with these oonditions, and not lees so with the fact 
<£ the great horizontal extension of individual beds of are and impr^nated 
ahaly rocks. 
lu view of these vaiions considerations it may be oooduded — 
Firai That througjiout the coal measut«e and other groups of roi&a above 
mentioned, as well as in the portions conttuning coal and diffused v^^etabla 
and animal matter, as in the barren parts, the original sediment was more or 
lees charged with sesqoioxide of iron, and 
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Second. Th&t this sesquioiida, in the presence of the changiag vegetable 
matter witli which certain of Ibe stnibL abooaded, was converted into proto- 
oarbonate, which rbmaiaed in port diffoaed tbrot^h Uieae beda, or bj proceas 
of fiJDntion and segr^Mioa was aociimalitted in parttculju' hjers. 

It is well known that daring Oie atow chemical changes bj which vege- 
table matter, enclosed in moiat earth, is converted into lignite or coal, both 
light carbuietted hjdrcgen and carbonic acid are evolved, and that these 
gases are even eliminated from coal Beams and their adjoining carbonaoeouB 
Hb^ita. The reducing a^eacy of the cart>t»i and hjdiogen, as the7 separate 
in their nascent itate fitim Uie organic matter, is capable^ as we know, of 
converting certain sulphates into sulpburets, and aren more readilj of ti'ans- 
foimiog tiie seaquioside of iroa into protoxide. The latter ohitnge would 
doubtleae be favored bj the afSoity of tJie carbonic add present in the mass 
Gir the protoidde, as formed, and in this waf the seaquiozide would be entirelj 
Convtstad into prolo-corbonate of iron. 

Conceiving a like process to have operated on a huge scale in tha cosl- 
measures or oth« strata, containing, when deposited, amixtorei^sesquiaxide 
of iron and organic matter, we have a simple explanation of the general con- 
veision of this oxide into carbonate, lutdof thelossoftbereddi^ocJoringln 
which tbeee mat^als more or leas participated. As these actiona must be 
supposed to have commenced in each stratum aa soon aa the organic matter 
contained in it b^an to soffec chemicaJ change, we nmy conclude ttiat the 
fbrmatirai <^tbe prot«-carbonate was already {ax advanced in the eaiiier strata 
when only beginning in those deposited at a later pmiod. Each l^er ol 
vegeti^le matter, as it was transformed into coal, would not &il to impregnate 
the adjoining beda of diale and sandstone witb the pioto-carbonate, and thua 
the development of thia compound waa, as it were, coeval with that of the 

The gathering -of the diffused proto-carbonate iato bands and coursea of ore 
began, no doubt, as soon as the production of this compound had made som^ 
progress, but it probably continued until long atter Ste completion of the 
chemical dianges above described, and, indeed, it is possible that in eome 
strata it is not yet entirely finished. In this [voceas, which fLnds a simple 
explanation in Ote eembaied action of is^itratiim <md the fegregatmg /iiree, it 
oan hardly be questioned that Oie carbonic acid, pervading the oiass of sedi- 
ment, acted a very tmporiaiU part The large amount of this gas evolved 
fh>m the beds of vegetable matter, undergoing diange^ would Impart to the 
water of the adjoining strata the power of dissolving the diOosed prottMsarbo- 
nate, which, being then carried by infiltration through t^e more pcuDua beds, 
would accumulate above and within the close argiHaceoas or abaly layers, 
forming, in some cases, bands of rock ore, in others, oourses of nodular and 
plate ores. Of these, the former would seem to have resulted &om the accu- 
mulation by grimiti/ of the dissolved carbmate in the substance of sandy 
shales, new the uppw limit of the more impervious beds, while we may regard 
the lattCT aa having been collected in all directions (h>m the general charge of 
proto-corbonato accmnulated in the aigillaceous mass, ite mobility in the 
dissolved conditioo greatly aiding the gathering process of the eegrega&ng/oree. 
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Dr. Hayes remarked that be bad long been aware tbat ibe conditiona 
beloD^g to deposits of proto-carbonate of iron in tlie coal measured, are Budi 
■a to forbid the suppo^tioo that the componDd had been deported &om 
waters holding the csibooate of iron in solntion. The view presonted, which 
refers the production of the carbonate, from the peroxide, bj ttie reducing 
action of organic matter undergoing changes in contact with it, harmonizes 
with a, mass of chemical tkcts and observations aliead; accumulated. The 
native bydrated peroxides of iron can be thus reduced to protoxide, and in 
&ct converted into proto-carbonat« of iron, in the laboratory, by the tud of 
decomposing vegetable matter. In observing this cliange it is always found 
tbat the reducing action on the peroxide commences at the Idme that the first 
steps in the decay of the organic matter are observed. Carbonic acid gas, 
witti carboretted hydrogen gaa, appesis at a later st^^ ; tiie protoxide of 
iron tbrmed being insufSdeut in qoanlltj to combine with all the carbonic 
add which is produced. It is an essential condition in this change tbat 
water, or moisture, is present ; as the organic decomposition — a kind of putre- 
fcctiOQ — would not otherwise take place. It is proper in this connexion to 
state the &ct Ibat the ferm^ons springs of this country rarely contiun cai^ 
bonate of iron dissolved. The iron salt which is present, is a crenaie, origi- 
Datiog from the decomposition of organic matter, in contact with fenu^ous 
earth. The crenate of iron exists ou]y as a proto-salt ; it is soluble in water, 
and when brought into contact with air, hydrate of peroxide of iron &11b, 
usually containing some bnmus, or coaly matter, resulting tVom the decompo- 
sition of the crenic add. It ia not probable that the creuate can produce the 
cariionat« of iron, if oxygen is present ; but, when protected bora oxidatjon, 
and especially in presence of an excess of carbonic add, the crenate may fonn 
a proto-carbonat« of iron, as the crenate of lime, even in the atmosphere, Ibrms 



In referring tlio production of carbonate of iron deports in strata to the 
solvent action of carlxinic acid dissolved in mineral waters, any theory should 
point out the source from whence the protoxide of iron is taken, to form the 
dissolved carbonate, as prot{)xide of iron does not naturally exist. If a 
previous reduction of other oxides of iron, by organic matter, is necessary to 
ensure this solution, it will probably be found that crenic acid, instead of 
carbonic acid, is the solvent 

The explanation, as given by Prof Eogers, becomes, therefore, not only the 
simpler view, and strictly accordant with known iacls, but it seems to be 
necesaary as a basis for the theory generally received. 

There is a point of geological interest in connection with the manner ilt 
which the proto-carbonate of iron is included in the coal series, and often in 
contact with beds of oo^. This compound, as before stated, is a hydrate 
oompound, and its varieties generally lose their carbonic add, and become 
3>ero£ide by a moderate elevation of temperature ; its presence, therefore, in 
contact with alternating beds of coal, may be con^dered as indicating thai 
such beds bave not been sulgected to beat above the temperature at whitdi 
the carbonate ia decomposed. 



NEW 8AIJNB DEPOSIT FBOM SOUTH AMEKICA. 

At a receot meeting of the Boston Sodet7 of Natural Hiatorjr, Mr. N. H. 
Bishop presented some samples oT a peculiar crystalline uHt wbich he bad 
bronght from South America, with ttie following account of the same ; — 
It is found mixed with the soil in greater or less abundance, from San Luis 
de la PuDta (a town on the western side of the pampfts of the Argentine 
Bepablic, where the grass plains property end and the iravesia or desert com- 
mences) to the foot of the Andes. 

San Luia lies in lat. S3 deg. 18 min. a, hrog. 66 deg. 27 min. W„ and is 
the capital of the province of the same name. From this town, westward, 
the soil is ^moHt worthless, until the river Mendoza is reached, where irriga- 



The soil is very light and dry, not compact in the least. This is probably 
caused by the dryness of the atmosphere and at>sencs of water ; for when 
Jlr. Bishop crossed that part of the countiy, they were obliged to purchase 
water that had been caught in holes for the use of catUe. Stones aie rarely 
met with ; where they do exist, at the base of the Andes, he did not observe 
the exi.^ence of this salt Tliere are several spots on the travesia, between 
San Luis and Mendoza, (brnishing a poor quality of graas, which is fed upon 
by the cattle which are driven across the continent to the coast. With the 
exception of these spots, the* country between the above named towns, and 
extending many leagues to the north and south, is a dreary desert, covered 
with a low growth of thorn busliea and a few species of gnarled trees, some 
of wbich bear pods. 

This substance penetrates the earth from B few inches to a couple of feet 
It is particularly abundant at certain places east of (be town of San Juan, 
where the ground is covered with a thin incrustation. It is here exceedingly 
panful to the oycs from the reflection of the sun's rays, and the inhabitants 
are constantly affected with InQammation of the eyes. 

Tlie method of trealJDg the soil by the natives is very simpla The water 
is conducted from the rivers Mendoza and San Juim (which take tbeir rise in 
the Cordillera) throt^h a sequia or canal, around squares of level land, at 
irregular intervals of time, and, to use their own expression, they mash off 
Oie aatilre. Then a plough, constructed of two pieces of wood, is brought 
into service, and turns up from six to eight inches of tho soil, which goes 
through the same washing process as tho first Ai1:er two or three repetitions 
of this operation, a shallow soil is obtained, partially free from saiitre, in 
wbich wheat, clover, pumpkins, melons, etc, are raised. The remaining 
talitre, according ta tlie belief of tlio natives, is exhausted by successive crops^ 
and after aeveral years of tilliige, tho soil is suitable for the vine. Oranges, 
peaches, quinces, olives, figs, etc., flourish. "Within a few yeara large tracts 
of land have been made exceedin^y fertile by the process atwve described, 
and could the New England plough be introduced there, the process would 
lie far more valuable. 

Dr. A. A, Hayes communicated the following as the reaultB of his analyses 
of the saline mineral presented by Mr. Bishop. 
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The specimen wes a white crTstallins solid, formed hj the union of two 
layers of salt, as often results from the sT^oration of a saline soIutioD, whea 
the pellicle formed on the surface &11b to the bottom. Along the tine of 
junction cTTstal laceta sre seen, bat the forma are indistiucL These crystala 
readily scratch calc spar and dlsaolve without residue in water, aBoTdii^ a 
BoluUon, which, by CTaporation at 150 dcg. P., leaves the salt, with some of 
the original physical characters. In this dimate, tiie spedmen attracts 
moisture, and tberefbre has not a fixed amoimt of water constituent. 

It consists of water, sulphuno add, soda, magnesia, chlorine; mixed with 
it, are traces of crenate of iron and lime, with sand and grains of earth. 

Three fragments fkim different masses were taken, and the following stib- 
stances (bund; 

L ir. ra. 

- UtAt .Wffl is-si »■» 

Boi^uto of sodi ism u-es «t^4 

UigHda 81-20 S«l> SSfll 

ObknUa SodlDm I'M l-K I-W 

Cr«iut« Lima ud Iron with BlUdc Add OIT d-SO 018 



The varying amounts of water given are iQustrative of the absorptive power 
of the salts, in the atmosphere of this place. Dried at 90° F., the amoont of 
water was IC'30 in 100 parts, which exceeds by 4 parts the proportion neces- 
sary to form proto-bydratea of the two soJts present. 

Analysis does not rfiow the two sulphates to be in definite proportions in 
the massei, but the crystals may be a doable salt, composed of one equivalent 
of sulphate of soda and one equivalent of sulphal« of magnesia ; each retaining 
an equivalent of water. In the masses, the closest approximation is 42 parts 
of sulphate of magnesia found, instead of 4S parts, required. 

The communication of Mr. Bishop embraces interesting tbcts. These' saline 
deserts cover extended areas in different parts of Sout^ America, and so &r as 
he has been able to learn, the saline matter differs in kind at the diSerent 
pinnta. The tendency of saline matter contained in any soil is to rise throi^ 
the aid of moisture to the surface, when, tJie water escaping, t^e salt is depo- 
ated. This effect^ contrary to the gravitating influence, is the most common 
cause of deserts, and may he eierted everywhere, when the evaporation of 
water from a g^ven sur&ce becomes much greater in amount than that surface 
received In the form of rain and dew. The cultivation of saline draerts by 
washing down the saline matter, exhibits tbe opposite action of wat^ in 
restoring fertility, and it is by no means essential that the water ^ould con^ 
tain oi^nic matter to ensure the full efiect, as the soil of deserts geneially 
coDtiunB all the oi^anic matter of many years' accumulation. 

OIT 1 

The ipedmens from the bottom of the Athuitjc obtained by the TJ. S. steamer 
Arctic, in her recent deep-sea sounding expedition, between the coasts of 



N.nvfoundlana and Ireland, having been submitted to miorosoopical eiiunin- 
ation by Prot Bailey oC West Point, show evidence of tbo exislance of a 
volcanic deposit on certiun portions of tiie ocean-bed. In reference W these 
Prof Bailey saya; — 

The occuirence of what appear to be volcanic products in the bed of the 
ocean for a distance of about twenty-two degrees of longitude, or about a 
thousand miles, is an extraordinary tact, and one which deserves oarefiU 
scrutiny. That any one femiliar with the microscopic appearance of volcanic 
ashes, &c., would pronounce these matters to be of Tolcanic origin I have no 
doubt These yolcanio products consist of pumice, obsidian, crystals of 
hornblende — single and in groups — and other igneous products penetiated 
by crystals. As, however, the ingenious au^;estion waa made to me that 
these igneous products might be derived from the fires of the ocean 
steamers, along or near whose pathway these soundings were made, it 
became important that these furnace products should also be studied An 
eiamination was accordingly made of specimens of such matters as are 
thrown overboard flrom the ash pita of the steamers Asia and Baltic . Careful 
examination of the specimens showed that they contained a group of products 
which could not poaably be confounded with, the supposed volcanic matters. 
In fed, thwe was no relation between the two classes of bodies, eioept that 
both vrere evidently the results of intense heat upon different mineral matters. 
Among the furnace products of the steamer Baltic, were namerous single and 
aggregated glass spheres of minute, or even microscopic size, which, if they 
should ever be found in the ocean soundings, would be veiy puzzling with- 
out this clue to their origin. The question of the ordinal source of these 
volcanic products is one of great interest How fer these plutonic tallies 
may have travelled, and in what direction — whether from the Azores, tlie 
Mediterraaeao, or flrom Iceland — involves a study of currents and aa examin- 
ation of soundings which have yet to be made. 

Id regard to this discovery. Lieutenant Maury, in his report to the Secretary 
of the Havy, thus comments :— The Gulf Stream seems to have strewed the 
bed of the ocean, tor more than a thousand miles across with these " plutonic 
tallies," as Protesaor Bailey styles them. They enable us to mark better than 
any means heretofore afforded have done the extreme limits of the annual 
vibrations made by the channel in which the waters of the Gulf Stream flow. 
The feet that nothing of the kind has been detected in the specimens brought 
up by the Coast Survey from the bottom of the Gulf Stream further to the 
Boutb, Heema to kidicate that these dnders could not have come from the volca- 
noes of Central America, which have been known to cast thehr ashes as tar as 
Cuba. The drift of (he ocean would not have brought them from Iceland or 
any of the British Islands, and lodged them where Brooke's lead found them. 
It appears to be most probable that they came OTjm the extinct volcanoes of 
the Western Islauds. The size of the vitreous particles appears to warrant 
the conclusion, that they are too heavy to be carried far by the winds, or to 
be borne loi^ by the water. 

It is barely possible they may have come from .iEtna and Vesuvius, and 

been brought out by the under currents from the Mei^terranean. Spec im e n i 

14* 
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from the deep sea of the Straits of Qtbraltar would at onoe settle QiSi 
qoeatiou. 

DEEP SEA BOXrmylVQS IN THE AXCTIC 0CEA2T. 

From a recent report of lieutenant Matu; to the Secretary of the Savj, 
we derive the following extract relaUTs to some obflervationa made iiat jeaz 
hy Com. Boc^era, in the U. 8. ship Tinconnes^ on the tempenitare and 
Hp«<aflc gravitr of the vaUs at the Eurfoce, midway, and at tiie bottom of 
the Arctic ocean. These obaeirationB are highly int^vating. He passed Qp 
through Behring'B Straits into that sea during the summer of 1866, and, 
tliough tie remained in it but a few days, he ATailed himself of the opportuni^ 
to try the temperature and specific gravity of Ite water at various depths 
and {Qaces; and his olMervatiotis diow uniformly this arrangement or strati- - 
ficatiou in the fluid mass of that ocean— worm and light water on top, cold 
water in the middle, and wann and heavy water at the bottom. These 
observations, if extended, would go fiir towards the final settlement of the 
question of an open sea in Ute Arctic ocean. It is lilcely that this warm 
water went in as an under current; Qiat though warmer It was salleT, and 
for that reason it was heavier. It was made Salter, we conjectUK^ by evEqK> 
ration ; and while it was subjected to tliis process it was in some latitude 
where it received heat while it was ^ving off fresh water vapor. This sub- 
stratum of heavy water was, therefore, probably within the bopics and at the 
surtoce when it received its warmth. Water, we know, is Kansported to 
great distances by the under □anenld' of the sea without changing its tempe- 
rature but a few dorses by the way. Beneath ttie Gulf SIzeam, near the 
tropic of Cancer, and in Qke mcmth of August, with the surbce of the ocean 
above 80 degrees, the deep sea thermometer of the Coast Survey reports a 
current of cold water only S degrees above the freezing pomt That cold 
current or the water that it bora must cotainly have come (kvm the poUr 
regions. 

We know of numerous currents Sowing out of the Polar basin and dis- 
char^g immense vcdumes of water into the AUontic ; we know of but one 
surface current, and that a ibeble one, around the North Cape, that goes into 
this basin. All these oul-caming currents are salt water conents ; therefbre 
we cannot look for their genesis to tlie rivers of hyperbOTean Am«rioa> 
Europe, and Asia, and the precipitation of the Polar bakn — for all the water 
from these sources is fresh water. The salt that these upper currents bring 
out is sea salt; hence we should be forced to conclude, wera there no other 
evidence to warrant the conclusion, that thu« must be one at more under 
currents of salt and heavy water flowing into the Arctic Inmn. A consider* 
able body of water at the temperature of 40 d^jees rising to the surface 
there — as come to the aurtace it must, in order to supply the ontgoii^ "upper 
currents — would tend mightily io mitigate the severe cold of those hyper- 
borean re^ons. 

Itiis discoveiy of Rodgers fiuniahes the only linV that seems to hare been 
wanting in the chahi of reasoning to complete from known facte the thecoy <£ 
an open water to the Arctic ocean; and this discovery, t^am in connectlMi 
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with what northern vojagers tell us concemiag the in[gratJOD of aoiiaftls in 
those regions ; with what Dr. Kane saw and De Haven says ; with the fcct 
that harpoons fastened in whales oa the sborea of Greenland have been taken 
out of whales along the shores of Eamtacbatka and J'^«ii — tJieee Iscts, taken 
in connection with the discovery which my own researches bare fUlly deve- 
loped, that the right whale of Greenland and the i%bt whale of the NorQi 
Padfic ore the aame Csb, and that to it the torrid zooe is as a sea of Same 
which it cannot pass; I say these l^cta, linked tc^ther, and taken in connec- 
tion with other foots and circomstanc^ seem to form a chain of laultleas cir- 
cumstantial evidence, showing the eziateaoe of an open water in the Polar ba«n. 

Seep sea soundings, with speoimenB of the bottom, have also been returned 
to this office &am that expedition. They were taken in the Norlb Padft] 
with Brooke's ^iparatu;^ and have been studied thrcogh the miorosoope of 
Professor Bfuley at "West Point 

They all tell the same story. They teach us that the quiet of Qie grave 
reigns everywhere intbe profoouddeptha of tbeocean; that the repose there 
ia beyond the reach of wind ; it is ao perfect that none of the powers of earth 
save only the earthqoaike and volcano can disturb it 

The specimens of deep sea soundings, Ibr which we are indebted to the 
ingenuity of liieut Brooke, are as pure and as free ftom the sand of the sea 
as the snow fiake that iaUs when it is calm upon the sea is from the dust of 
the earth. Indeed, these soundings suggest the idea that the sea, like the 
snow oloud with its Qalces in a calm, is always lettii^ Call upon its bed 
showeiB of these microsoopia shells; and we may readily imagine that the 
" sunless wrecks" which strew its bottom are, in the process of agee, hid 
under this Seecy covering, presenting the rounded appearance which is seen 
over the body of the traveller who has perished in the snow storm. Hb^ 
ocean, espedaily within and near the tropics, swarms with Ufe. The remans 
of its myriads of moving things are conveyed by currents, and scottra^ and 
lodged in the oouise of time all over its bottom. This process, continued for 
ages, has covered the depths of the ocean aa with a mantle, consisting of 
oi^ianisms as delicate as the maoled thist, and as light as the nndrifted snow- 
fiake on the mountain. 

Wherever this beantiftil sounding rod has reaiAed the bottom of the deep 
sea, whether Id the Atlanlio <x Fadfle, the bed of the ocean has been found 
of a downlike softness. The lead t^pears U> sink many feet deep into the 
oozy matter there which has been strsined and filtered throng the sea 
water. Thismatter consistaofthe skeletons Sind casts of ineeots of the sea of 



CUSIIOVS I-ACI IN BELATION TO CX>AI. 

Ur. J. P. Leslie^ in a commtmicetion to the American AssodaUon, stat^ 
that it is a generally received opinion among the ooal districts of Pennsyl- 
vania, that sulphnret of iron abounds in the synclinal strata of the coal seriea 
Itiners and engine drives Insist upon its truth, that where the t«d is inclined 
■teeply the coal Is purer, and where it lies flat the coal is soft and oom- 
ptntivelf rich in sulphur. 



AmniAL OF eUlUNTIFlC DIBOOVSBT. 



OM THS COHPOSmOlf 07 8EBFENTTNB BOCKS AND AIXIBD 



Some papers on this subject read before the Nat Hist. Soc of Boston, by 
Dr. A. A. Hajea, have thrown light on the chemical compoeitioa of the rocks 
heretofore ciilled serpentine: — 

The research commenced on the omamentat minora], which introduced 
Into the arts mider the name of " Verd Antique Haible," was found to be a 
composite rock, containing an assemblage of minerals, known as talc, compact 
Bsbeatos, and actjnolite, with occasionallj ftngmenta of eilicious elate and 
cour arpllite, ixmealed by anhydrous earbonate of magnesia. Thia aggregate 
recraves a fine polish, and resists exposure to atmoflphorio agenta as well as 
the syenites, and is a remarkably beaiitifiil and raJuable mineral, largelr 
developed at Boxbnry and Cayendiah, in Yermont^ the beet quarries being 
at Koibury. 

Finding the anhydrous carbonate of magneaia acting as a cement, to 
pOBsesa an unloosed for resistance to the action of acids, and the rock to kw© 
its combined water on exposure to heat very slowly, it was at once apparent 
that the analyses of serpentine rocks as published, might be mcorrect in the 
water determination. The experiments careflilly condncted on speramens of 
serpentine from the larger known localities, confirmed the conclusions in 
regard to their composite character generally. The specunens yielded car- 
bonic acid and magne«a as anhydrous constituents, while often the bulk of 
the mineral was made up of talc, and compact asb«etos in a more or less finely 
divided state. The coloring matter was proved to be a alii^te of proto-per- 
oxide of iron, belonpng to the green minerals aggregated, while the anaJyaeB 
often showed the presence of nickeL In all cases the water, which was 
variable in amount, belonged to the hoMa mineraia, or those which th^ anhy- 
drous carbonalo of magnesia had cemented. The modem and the ani^ent 
serpentines which have been celebrated, did not yield by the exact proximalo 
method of analysis any constituent which oould be properly called a hydroDS 
silicate of magnesia. They all presented carbonic acid, magnesia, and talc^ 
while Qnely divided magnesia minerals, more or less hydrous, make up the 
basis. It is well known, from the researches of Prof Ri^rs and others, that 
the magnesian minerals of the harder kinds, such as asbestos, peld to wt- 
bonic acid, dissolved in water, a portion of magne^a. The experiments <^ 
Dr. Hayes harmonize with the conclusion, that the cementii^ material of 
the serpents rodcs may t>e thus derived, and the research has an important 
bearing in a gedogical view, as it t«ovea that the serpentine rocks, so far as 
they have been oVaecved, are of aqaeoos or hot water origin, a heat above 
that of 600° F. being inconsistent with their composition chemically. 



At the German Assodation lor the Promotion of Science, H. Schtibler, of 
Stuttgard, presented some details of the (acta ascertained in the mining 
e^lorationa in the Salifbrous deposits, on effluvia of gas and BabterTaneong 
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gM onrrents, and oa the fomuttioa of Rock-aaU neate. Tbia diBlii^uiahed 
geoli^st concludes, from observatioii, that the carbonic acid gaa is formed 
without elevatioD of temperatnre in the dolomitic strata of the aaliferons 
deposits, including gypsum and rock-salt, and that silica combined nith 
alkalies must be openitiTe in separating a carbonic acid from ita combina- 
tion with lime and magnesia. M. Schlibler ordered experimeots to be made 
tar the confirmation of tliis theorj. Pbiala filled with a pulverized mixture 
of gypsum, dolomit*, quartz, and rock-ealt, and placed with the orifice 
dowDwords in glasses filled with merculy, to exclude the iugresa of the 
surrounding air, were sunk in bored boles to the depth of 600 to 600 feet ; 
care had l>een taken to expel eveiy vestige of atmospheric air bj exposing 
the phiola so prepared to a tompeiatore of 100°. Eight dajs after tbe com- 
mencement of the experiment the phials were i^tun taken out, and the pul- 
verised mixture in them was analysed. It contained bicarbonate of lime, 
and a substance similar to dolomite in hardness and its resistance to the 
action of adds. The vacated portion of the phials was filled with gaseoua 
carbonic acid. ~ 

ABTESIAK' -WELLS ON THE PUDfS. 



With a view of faciUtating the overland intercourse with California, the 
War Department some two jesra since despatched Captain Pope, of the 
Engineers, with a party, to endeavor to procure water by means of Artesian 
wells an the great plain of Llano Estacado, on tiie tliirt^-eccond parallel of 
latitude, between New Mexico and the Mesilla Yalley. 

Captain Pope went out to the scene of hia labors in thespringof 18EG, tcom 
Indianola, bj the way of San Antonio, and tiinned his camp on the banks of 
the Pecos river, where it is intersected by the thirty-second parallel of latitude. 
From this point he proceeded with his working parties due eafit a distance of 
fifteen miles, and there sunk the first well From the Pecos river the countt? 
seems to flie eye to be a perfect level, but instrumental observation shows 
that there is a rise of about ^x hundred feet iu a (Ustance of 'thirty-five miles ; 
and from that point, which may be termed the summit of the plain, it con- 
tinuee with a gradual descent eastwardly, to the hills from which run the 
head waters of several of the forks of the Colorado river. 

In inking the wells Captain Pope (bund no ditQcultles in the geologiool 
formation. This is entirely composed of alternate strata of indorated clay 
and cretaceona marls, of every variety of color, easily bored through, but 
sufficiently hard to prevent the walls of the boiing tbDm falling and incom- 
moding the labor. 

The first stream of water was struck at a distance of three hundred and 
slx^ feet, and it rose to a height of seventy feet in the tubing. Continuing 
the labor through the same formation, tbe second stream of water was strnek 
at the depth of six hundred and forty-one feet, which rose four hundred feet 
in the well, or about fifty feet higher than the first stream. These labora 
demonstrated the existence of water streams beneath the surface, but as winter 
was approaching, and the material which he had brought having been exhausted, 
Captain Pope went intc -vinter quartets on the hanks of the Rio Grande. 
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SZD ANBUAL OF BOIBHTinC DIBCOTEET. 

Having receired freeh Hupplied in tiie Bpring of last year, lie returned to the 
Llano, and in April l&»t resumed his labors there. His Ibimer attained results 
having demonstnited Qte existence of abundant water beneath the surface, 
he went five miles eastward fivm the first well, and there sank the secmtd. 
In the prosecntion of this work he struck the same streams that be had Ibond 
in sinkiDgr the first well, and on reaching a depth of ei^t hundred aod uxly 
feet, he encountered another which rose seven hundred and fii^ &et in the 
tubing. At this point the material was again exhausted, and the small 
appropriatioti made bj Oangresa for the e^eriment had been expended. 
Captain Pope was therefore obliged to sospoid his labon, and await liirtlier 
orders &om the govOTmnenC 

The results of this work have been eminently successM, fcr the^ demon- 
strate the feambility of the plan of procuring water on this great plain b; 
the sinkiiig of Artefdan wells, and it is much to be hoped that Congress will 
make another appropriation to continue and perfect the w«'k. Through the 
absence of water the Llano Estacado forms a conqtlete barrier to Izavel 
between the western towns of Louisiana and ArkaosBS to New Mexico aad 
the Me^lla valley, along the Ime of the thirlj-third parallel, by a route which 
is some hundreds of miles shorter than any other. It is covered throughout 
with grama grass, which is ooe of the meet nutritions of the graases for 
cattle, and which baa the greater advantage that it is not Mlled by the cold of 
winter, aObiding, abundance of pasture all the year round. 

^Kiy^r^ * ^■'''7 TW OF THK 

At ttie Albany meeUng of the Amerioan Aasodation, Dr. Newberry gave a 
general view of the geology of Or^on and that part of California lying north 
of San Francisco, and of the age and structure of tlie three raoges of mountains 
which, he said, gave character to the topography of the Far West, and of the 
valleys which lie between them. These " valleys," he said, were rather 
plains or plateaus thim valleys. The Sacramento TaHey was a plain lying 
between the Coast Eange and Sierra Nevada — for the most part destitute of 
trees — through which Uie river ran with tortuous course, like a brook in a 
meadow. In the lower part of the Sacramento Talley, there were no rocks 
older than terljary; but at the head of the valley he had found the car- 
boniferous limestone — clearly marked by its characteristic basalts, on which 
were lying the cretaceous and tertiaiy sbata, precisely as m Uie Upper 
Missouri. 

Crossing the volcanic spur of the Sierra Nevada connecting Mount Shasta 
with that great ch^n of mountains, he had descended into the ElamaCh 
Basio, which he said formed an append:^^ to the great ba^ of the Salt 
Lake and was a plain somewhat cut by subordinate ranges of mountains, lying 
at a considerable elev^on and containing a large number of lakea, of which 
the Klamath were the most imp(»tant. This bssin was drained through the 
oaHona of Pit river, the largest tributary of the Sacramento, which, like the 
Klamath river, had forced its way throi^;h the mountidn ranges which lay 
between the basin and the sea; Pit river flowing through an impassable 
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ouSon nearly an hundred miles in length. The Elamatli btidn was once to 
a, much gTeater eitent corered by water Uiim now ; and befbre it was so 
perTecUy drained ss now, ite waters deposited a Tuietr of atrata, some of 
which were as wbite and fine as chalk, though having a veiy different oom- 

He saJd fluther, that the ba^ or plateau of the Des Chutes was not sepa- 
rated b; any barrier from that of the Klamath lakes, and exhibited all its 
peculiar featuieB still more strongly nmrked. The Des Chutes baain was a 
plateau lying between the Cascades and Uie Blue Mountains, and, with the 
Elamath basm, belonged, from lis topogr^hy, geology, fauna, flora, and 
cdimate, to the great central basin. Like the Elamath basin it was oace 
ODvered with water — was a lake drained by the CidambiH, as now, but not so 
perfectly drained. The Columbia had been gradoally deepening ita bed. The 
Dea Chutes lake, as it then was, bad deposited sediments to the depth of 
3,000 feet or more, for the streams which now traverse it have cut cafiooa in 
tiiis plateau to that depth. These Hedimeola were covered by a floor of trap 
which had been poured erenly over the whole aurfaoe — which hod not been 
Bnbsequeotlj disturbed, and when broken open, esiubited a colunmar struc- 
ture — the columns being quite perpendicular and sometimea one hundred feet 
in he^i Below the trap was a series of strata exhibitmg all possible varie- 
ties of volcanic tu&, some very fine and chalky, others cooiser; and the 
differeiM layers, whii^ were from two to ten feet in thickness, and peri^ly 
parallel, were colored with all the hues of the rainbow — red, green, yellow, 
blue, onmgE^ pink, white, tc, and as highly colored as a geol<%ical chart for 
a leotnre room. It had often happened to him, travelling over this plateau, to 
come suddenly and without anj warning to the brink of one of these c^<Hia 
two thousand feet deep, at the bottom of which a stream was Sowing. 

The CascfldB Mountains, he Said, were not a simple chain, but a broad belt 
of mountain peaks, sometiines flfly miles or more in width, mony of the sum- 
mits being covered with perpetual snow, the passes being generally about 
7,000 leet in height He bad found estentive proo6 of the existence, at a 
Ibrmer period, of glaciers capping the Cascade range, and extending for below 
the present limit of perpetual snow. The Cascade range was eminenUy 
volcanic, abounding in craters, lara fields, and congealed lava skeams, all as 
fresh and r^^ged as though just poured out &om some volcano ; indeed, 
Mount Hood and Mount St Helens may still be conadered aa active vol- 
canoes, giving olT gases and steam continually, and within a few yeats have 
emitted showeis of esbee. 

Frol^ssor N.'s theory of the excavation and filling of the vallejrs of California 
and Oregon was, that at one rime, probably at a period corresponding with 
that of the drift in the Eastern States, all that pc^on of the continent waa 
raised to such an altitude as to produce a degree of cold which covered the 
mouutaina and filled the valleys wil^ ice. By Oiis ice the sur&ces of rock 
were worn down, and the marks of gladal action whidi now abound pro. 
duced. The valleys were excavated in part by Uua process. As the continent 
waa depceesed the vall^i were oocuined t^ wMer, in which thte a^ea &om 
raiiges<f active vidcanoeswerediadiatged, and BirangedinstrataofBedim^it . 
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838 AmnjAL of suikhtuic disootebt. 

AftbedraliUigeof theaebamniprogreased b? the cuUii^ dcnm of the (mtlet, 
the/ were groduall? coDvected to the diy plains whii* they now are. 

Anumg other pointt of inlereet in the geolog}' of the West which were 
touched upon, wai the geological age of the eoal deposits of Oregon and 
tPaahingtoD territoriee, bU of which ProC N. said were tertiary, uid were 
anociated bj unmiilakable tertiary fbesil plants. 

TH; gold and SILT£B WKU.TH OF THE WOBLD. 

The fblloWing paper ia trandated from a recent work by Narcds Tantsgenko 
OtreechlcoO; Riusian Councillor of State; — 

The amooDt of gold and silTer annually taken from the mines of Ehuope, 
including Russia, is 36,806 kilogrammes of gold (2 7-10 pounds to the Mlo- 
gramme), and 161,444 kili^jaimnefl of sQTer, valaed t(^ther at $26,000,000. 

Id America, including CaliToniia, the annual product ia 169,684 kilogram- 
mea of gold, and 700,180 kilogrammes of silver, worth in aU $146,000,000. 

In Asia, the annual product is 2,700 kilogrammea of gold, and 110,000 of 
^ver, amounting in value to $22,000,000. 

In Africa no silrer mines are wrou^t, and only 4,300 kilogrammea of gold 
MO produced, valued at $2,600,000. 

Australia, too, yields no silver, but the annual product of g^dd amounts to 
390,360 kil<%rammes, valued at $300,000,000. 

Sum total in all parts of the world, 010,199 kilogrammes of gold, and 
1,026,634 kilogrammes of silver, valued b^her at 1,968,000,000 franca, or 
over $397,000,000. The wliole sum extracted Ikim the earliest times up 
to the present amounts to 10,314,603 kilogrammes of gold, and 304,410,170 
of sUver, worth together somsthing more than $20,036,000,000. 

Of this sum, there had been extracted at the blrti of Jeaua Christ, 3,340,366 
kilogrammes of gold, and 63,630,133 kilogrammes of silver, valued at 
$4,328,000,000. 

The increase in the production of gold and sQver is enormous, and we shall 
at present rates gain more in this respect in fifty years, than our ancestors did 
in fifty centuries. 

The following table shows the amount of gold and silver that has been 
extracted during various periods, from the birth of Christ down to the year 
1855:— 

Trou A. O. b) MM «,1S8,ni 1S,«M,10T tB,4M,OOa,0IW 

- 1409 to 1810 S,BM,4ST 18T,0««38« 4DJ»iS,O0M0O 

" 1810 ta 13» no,IlW «,W7,4W 8,888,000,000 

■ 18«8 to 1848 8B8JH4 18,Tlti,»»S <,6«9,000,000 

■ 1B4S to IBSl S8>,BSt am,tll 1,800,000.000 

" iGoi t« less i,«iti,0D4 4,0M,8« 83n),ooa,o«i 
The gold product has steadily increased to swell the arooant The yearly 
gain increased, from the first period (from the birth of Christ until 1492) untU 
the second period (1492 to 1810), from 4,106 to 12,417 kilogrammes. In the 
next pedod of fifteen years (1810 to 1820), it Increased nearly 60 pet cent., 
rit 18,012 kilogrammes. In tiie fourth period, the annual gain was 87,044, 
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and in the flflh, 113,17S kUograauneB. For several Bubseqaent jewe the 
annual product was 403,912 tdlogrammea. 

It win breeun how much the bUt* gain has increased from the first to the 
second period. It M abort in the third period 415,837 kilognunmes, and 
iocreaaed again in the fourth, 726,779, and in the filth, 1,001,470 Idlof^'ammes. 
The increase in theyieUofalveTduring the sixth period was 001^9,120 kilo- 
grammes. 

The annual value df the gold and ailrw extracted during the Bret period 
waabareljl6,000,000franca. Itincreasedinthesecond period to 130,500,000, 
and in the third to 102,600,000 Ihuca, while it nearlj doubled from 1825 till 
1843 — increaeiD); «8 it did to 380,000,000. In tlie next period it more than 
doubled, amounting to 601,000,000 franca, and in the last four jeais it baa 
increased nearly 160 per cent., aod now amounts to 1,693,631,661 francs, or 
$318,626,350. 

The following table will abow the amount of the precdons metida hitherto 
ei:tr!icted from the different countriea on the globe: — 

Borope »9,4U !S.Bg8,II)e 8,(14.000,000 

AMI T,oi)8,»s9 Ts,ss«jea ti,i08,ooo,ooa 

AM« 3,10t,«M l,««,no 7^nfiM,0W 

Amsrha a,M*,l«t Ua,I»UIS ll,»U,00a/KX> 

Anunii* I9s,saa .... a,eici,oDD,ooa 

Bo that the total amount of gold and'Silrer extracted in America up to the 
dose of the year 1856, is only about $20,000,000 less than the entire pro- 
duce oT the Asiatic minea since the beginning of the world, while it ia already 
more than double the entire past yield of all the mines of Eunqie, Africa, 
and Auatraha put together. 

Gold Prodact of Die QuaHt Miamg of CaHforaia for 1856.— A late report 
of Dr. Traak, State Geologist of Oatilbmia, givee the whole number of mines 
now in operatioD as 63. Eleven quartz mines produced iu 1864, $777,790; 
B^tean produced in 1856, $3,339,161. Total in two years, $8,018,961. Of 
some otiier mines he had obtained the product ctmfidentially, and estimate! 
that the aggr^ate products of the whole fifl^-two would &11 but httle sbtHt 

of six infliHi<tna 

ON THB FOBIUTION OF CiJSSSL GOAI« 

The following is an abstract of a p^ier communicated to the American 
Association, by Dr. Newberry of Ohio, on the or^;in of camiel coal ; — 

These coals, as a claes, compared with ordinary bituminous coals, are cha- 
racterized by greater homogeneity of phy^cal structure and chemical compo- 
sition, having a more laminated and slaty fi-actore — impure apecimeDS, con- 
choidal across the phtne of atnttification — contain more earthy and more vola- 
tile matt«' (and of course less Bled carbon), and the gases which ttiey evolve 
have a higher illuminating power. The fossils which they contain are mtiier 
aquatic, or exliibit marks of the action of water. The origin of theee diff^ 
ences between cannel and conunon bituminous coals has been the subject of 
Oonslderable diversity of opinion among geolo^sts, the peculiar charactotistioi 
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830 AimUAL OF 80IENTIFIO DISCOVEBT. 

<rf' caimel having beeo ascribed to a, peculiar and bigbl; resinous vegetatian, 
affected by the agency of beat This theoiy being onsatialactory, Dr. Few- 
beny gave the subject especial attention in bis inTestigatiooa of the Gaolc^- 
cal Phenomena of the Ohio STStem of the Alleghanj Coal Field. His obaerr- 
ations upon the cannel coal beds of Ohio, the changes ttiej exhibit in going 
&Dm one front of outcrop to onotiier, tlieir phjaical and chemical characters, 
Jkx, hare resulted in f^Ting him the convictioii that the pecuhar characters 
presented bj beds of cannel coal are due la Iheir depositiim in water, and the 
commingUag v>itK maceraled and duaohied vegeitiile iisaae, vikick /or Oie most 
part comjiote Ihem, and a ctmnderniis jxnivm of aiiimdt matter. Ist Cannel 
coal alwaj^ exhibita a tendency to asaame the foliated structure of slat«a and 
shells — a structure which it must have derived trom aqueous depodtion. It 
often is found shading into bituminous shale — into whit^ it is converted 
omply by accessionB of earthy matter. Bituminous shale and cannel coal 
may therefore be considered the same substance in different degrees of parity 
— that is, consolidated lipieous mud, deported from aqaeous suspenwon with 
different admixtures of carbonaceous matter; this carbonaceous mattery in 
bituminous shales, as in cannel coal, exhibiting a preponderance of volatile 
matter over fixed carbon, and the gas fiimished by it conttuns a lai^r pro- 
portion of the more volatile hydro-carbon, and possesses a higher iUumiijating 
power than that derived trom ordinary bitumhious coal The chemical com- 
position of cannel coal, so rich in volatile ingredients, is such as would natu- 
rally follow the decompodtjon of vegetable matter while constantly submerged. 
What we call the decay of plants ^ter the loss oftheir vegetable life is in lact 
a eomlnatkiia — an oxidation of their hydrogen \o form water of their carbon, 
to Girm carbonic odd. Under water these changes go on still more slowly, 
end a larger portion of the vegetable tissue becomes bitumenized In such 
drcumstances bitumenization is the oxidation of the carbon and escape of 
carbonic add — with the combination and removal of a porUon of the alkaline 
phosphates and carbonates, Ac., which go to form the loss — the nnion of hydro- 
gen with the carbon to tbrm carburett«d hydrogen and other bydro-carbona 
— a portion of which are given off and part combine mecbamcolly or chemi- 
cally with the oxygen, a portion of the alkalies and the earthy matter — to 
form on almost indestructible mass, destined to serve man for the generation 
of beat, and which we call coal. It is evident that the more ready the access 
of oxygen to the carbonaceous matter during the process of bitumenization, 
the larger tiie proportion of the products of the process vrill be those of com- 
bustion ; and the more perfectly the oxygen is excluded, the larger proportion 
of the more volatile and combustible constituents of the wood will be re- 
tMned. Of the conservaUve Influence of water and vegetable matter we 
have ample evidence, not only in the almost incalculable durability of 'wood 
when constantly submerged, but in coal itseE In all beds of coal except 
those where the process of volatillzalaon is complete, in plumbago, and per- 
fectly gBsless anthracites, the work of decompo^tiou is constantly going on, 
and water is to this, as to ordinary combustion, an exUi^isher. In this 
country coal Is commonly mined Irom the outcrop, in some hill side, where it 
is not covered by atanding water ; in such droumstanoea a progressive change 



ts notioeatle both In the chemical and physical proportion of the coal from 
the BurBioe U> the point where atmospheric influence ceased. Near the Bur- 
aoe it is fiiable and lustreless, and becomes harder aJiii more brilliant as it is 
penetrated. Near the euriace, too, it is nearly destitute of gases, the propor- 
tion of volatile matter increasing aa the coal improves in appearance. Of 
thii , Mr. S. was assured by personal examinations of specimens from the ont- 
crop, and from deep in the mme. On the contrary, where the outcrop was 
covered by water, the coal will be found hard and light, and conttuning nearly 
ila normal quantity of volatile iE^^edients. The higher illuminating power 
of the gases of cannel would naturally follow from the preservation of tho 
volatile elements of weed by its continual submersion in a hydrogenous 
liquid, and the presence of a portion of animal matter. That a re^ous 
vegetation conid have given its inSammable character to cannel he thought 
improbable. He had found unchanged resin in bituminous coal, but never in 
canncL The greater relative proportion of earthy matter in cannels would 
be an ahnost necessary result of covering the vegetable matter with a fluid 
heavier than lur, and of greater power of transporting sedimeot. The ap- 
pearance of the foB^la previously noticed also seems to prove the aqueous 
nature of the or^in of canneL Pieces of cannel from England correspond 
with those in which Ihese fossils are found. Shefls, too, are not un&equentiy 
found in the middle of a stratum of cannel. Among the vegetable remains 
found in this coal by Ur. Newberry are stigmariix, roots, and rootlets of trees 
which grow in coal-producing marshes, roots so characteristic of the under 
class of the coal seams, and others. Strata of ordinary bituminous coal usu- 
ally conmst of layers of greater or less thioltneBB of brilliant bitumen, having 
a conchoidal fi'acture, altemaT^g thin layers of what is generally connelt 
sometimes containing so much earthy matter as to become bituminous shale ; 
at times these layers of cannel are of considerable thickness, and Gmn an 
important part of the stratmn. This arrangement is attributed to the variable 
quantity of water covering the coal marshes — the cannel-like layers being de- 
posited during the preralence of higher water, when the fishy remiuns could 
oatnrally have become a portion of the stratum. 

ON THE MANITPACTURB OF COAL OILS, 
We should fail in an essential part of our record of modern improvements 
did we neglect to notice an eitenaiva business which has developed within 
a few years,— viz. the majm&cture of illuminating and lubricating oils from 
bituminous coals. An interesting paper on the subject of "Kerosene " oil, 
manufactured in New York from Cannel coal, was presented to the Araerioan 
Association at its last meeting by Prof Clum. Thisoil promises to be of great 
importance to the mannfacturing interests of the country, both as on illumi- 
nating and lubricating agent. The same may be said also of the mineral oils 
monuikctured by tbe Breokenrii^ Coal Co. of Kentucky, which have been 
accepted for trial by the General Qovemment for lighthouse purposes. Tbe 
introduction of these oils has already greatly reduced the prices of fish and 
Bperm oils, and for many pirposes the latter are entirely superseded. 
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NEW HETEORrrE IN TRmTESSBE. 

Within a few months, aoother amaJl meteoric mass has beea added to the 
Hst of those exlra-terrestrial bodies which liave lalleu witbia the limits of 
TeuneBsee. This is a stone, neii^iing, nhen first obtained, three poanda. It 
fell two loileB west of Patersbui^, and fifleen north-west of Fayetteville, in 
XJncoln county, about half-past three o'clock P.U., Avguat &tb, 1855, during 
or just before a sevete rain st<am. Its Ml waa preceded b; a loud report, 
resembling tba,t of a large caonoa, followed b; four or five lesser rqxirts ; these 
were heard bf many persons in the surrounding count!?. Immediately after, 
It approached Irom the east, and appealed, wMle Iklling, to be surrounded bj 
a milky halo, two feet in diameter. II buried itself about dghteen inches in 
the soil, and when first dug out was too hot to be haudled. 

This specimen has an edge broken oB; revealing the character of the mterior. 
Within it is of aji aahen-groy color, variod by patches of while, yellowish, and 
dark niinerala. When firat obtained it was ontiroly covered, as most meteor- 
ites of this kind nre. with a very thin "black, shining crust, as if it had ijeen 
coaled with pitch ;" this was doubtless formed by the liision of its outer sur- 
&oe in its rapid passage through tlie air. 

One end or fece, which may be regarded as the base, has an ureguJar rhom- 
boidaJ outline, averting 3J by 2^ inches. Placing the stone upou this end, 
the body of it presents the form of an irregular, slightly obhque, rhomboidal 
prism. The upper end, however, ia not well defined, but runs up to one aide 
in a fiatteoed protuberance, giving the entire specimen a form roughly 
^preaching an oblique pyramid. I'he length from the base to the apex is . 
44 inches. Three adjacent ^des are rough, being covered with cavities and 
pits. It is likely that the stone has been torn off from a larger mass, or irom 
other fragments along these fiicea. The other sides aie smoother and rounded, 
and ^pear to have constituted a portion of the auj&ce of the larger mass. 

The specimen acts upon tiie needle ; fragments of it readily yield particles 
of niokeliferoua iron by trituration in a mortar. The specific gravity of the 
entire specimen is 3'20. It weight, iu its present condition, 333 lbs. 

Fragments of this meteorite have been aoalysed, and found to contain the 
following minerals : — Pyroxene— prindpal portion of the mass; Olivene and 
orthoclase — disseminated through the mass; nickelif^rous iron — forming 
about one half per cent of the mass. In addition to these, there are specks ol 
a black shining mineral, not yet examined. 

The general analysis is as follows: — Silica 49'31, alumina 11 06, protozydof 
iron S0'41, lime 901, magoeeia, 8-18, manganese ■Oi, iron -60, nickel, trace, 
phosphorus, trace, sulphur -06, soda *8ij. — Saffi/riCa Geological Seomnoiaance qf 
the Stale of Tetmessee. 

tlETKOEIC LEAD. 

Hr, 0le^, of England, has recently found in a mass of meteoric iron reoeiVBd 

from Tarapaca, Chili, small globules t^ meteoric lead in a metallic state. 

Small quantitiea of iron and alumina, with pieces of magnesia and pboepborii^ 
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PBOOF OF THE FBOTOZOIC AGE OF BOUE OF THE ALTERED 
BOCES OF EASTERN UASBACHUSEITS, FBOU FOSSILS EE- 
CKNTLT piSGOVEBKD. BY PEOF, W. B. BOOEBS. 

It is well known Uiat the altered slates and grittj rocks which show them- ' 
selves interruptedly throughout a good part of Eastern Massachusetts, hare, 
with the exception of the coal measures on the oonflnes of this Btal« and 
Rhode Island, &Sed hitherto to furnish geologists anj tbsail evidences of a 
paleozoic age; although, from aspect and position, they have been cOfpKdH-aBy 
classed with tba system of rocka belonging to this period. Indeed the meta- 
morpbic condition of these beds generally, traceable no doubt to the sienitic 
and other igneous masses by which they are traversed or enclosed, would 
naturally fbrbid the expectatjon of finding in them any distii^;nishable fbs^ 

I have lately been led to examine a quany in the belt of ^lidous end 

argillaceous slate, which lies on the boundary of Quiacy and Braiatree, about 

ten miles south of Boston, and to my great surprise and delight I ibund it to 

be a localUs of trUobiles, 

It appears that lat several years past the owneis of the quan? have been 

;e of these so-called images in the rocks which, from lime 

material for wharves, but until now 



The {basils are in 
various levels in the 
belong chiefly, if 



;bo form of casts, some of them of great mze and lying at 
strata. So fer as I have yet explored the quarry they 
alt<^ether, to one spedes, which, on the authority of 
Prof Agassiz, as well as mj own compafison with Barrande's descriptions and 
figures, is undoubtedly a Faradoxidee. Of its specific ofGnities I will not now 
speak farther than to remark that the specimens agree more closely with 
Barrande'a Par. Bpinosus than with any other tana. 

The rock in which these fbssils occur is a compact, dense, rather fine- 
grained, bluish grey or olive (Dlico-argillsceous slate or slaty sandstone, coo- 
tainitig little or no cartKinate of lime. The fossiliferous belt is. actuaUy 
included in a part of its course lietween great masses of igneous rock, and it 
is not a little surpri^g that, under conditions so tavorable ibr metamorphio 
action, the fossil uopreesions sbonld have been so well preserved. 

In regard to the distribution of the genus Paradoxides, Barrande, io his great 
work, the Systime Silurien de la Bohfime, has the following important observ- 

"In Bohemia the genus Paradoxides <^racterize8 exclusively the pri- 
mordial fauna, and does not extend be^tnd our protozoic schist The 
twelve spedes wtiich have been determined divide themselves almost equally 
between the two slaty helts of Qlnetz and Skrey, and two are common to them 
both. In these we find the Faradoxidra spmosus in all the localities which 
have aflforded fossils, while each of the other species is restricted to a few 
points, prindpally those of GlnetB and Skrey. 



33i AITNUAL OP 8CIENTIF1C DISCOVEET, 

"In Sweden Om Paradoxides belong exclu^velf to tlie local formations 
designated hy ingolin as i^g^ona A and B, representii^ jtrintly our protozoic 
date Ibnnation above mentioned. The r^on A ia the lowest Tosailiferous 
belt of Sweden, as it rests directly on the azoic rock. 

" In Great BritiUn we know, accordii^ to tbe pqiera of Ur. Salter, that 
Faradoiidea has been found in the Trappean group (Ungola flags of the 
Surrey) whkJi is the oldest foBsiliTeroua rock of Wales, resting on the azoio 
sandstones of Haiiech and Barmouth. There is, therefore, a perfect agreement 
in these three regions aa to the geological horizon of the genus now under con- 
dderatlon. This agreement acquires still fiirther importance from the affini- 
ties displayed equally and everywhere by the other Q'pM which accompany 
the Paradoiides ; for instance, in Sweden we have olenus and conooephelites^ 
ia England oleuus, aa Teoognised in the Trappean group." 

Ab thus the genus Panidoxides is peculiar to the lowest of the paleozcdc 
rocks in Bohemia, Sweden, and Qreat Britain, maridug the primordial division 
of Barrande and the Lingula flags of Uie British survey, we wiH probably be 
called upon tj) place the fossil belt of Quincy and Brainlree on or near the 
horizon of our lowest ibssUiforous group, that is to say, somewhere about the 
level of the primal rocks, the Potsdam sandstone, and the protozoic sandstone 
of Owen, cont^ning dekelocephalus in Wisconsin and Minnesota. Thus, for the 
first time, are we fhmished with data for fixing conclusively tJie paleozoic age 
of any portion of this tract of ancient and highly altered sediraeuts, and what 
is more,^ il^tn^, in r^ard to ihw region, the very bate of Vie Fakozoic column, 
and thai tooby Oie same foasU inscriptions which mark it in v<mcnis parts of the 
old moTld. 

Referring te the occurrence of Paradoiides in the protozoic rocks of Eurt^ie, 
Barrande observes: "The presence of this genus has not been satisfactorily 
proved in any other Silurian region, alttiough this generic name has been 
^plied to North American forms, such aa Paradoiides Boltoni, and Par. 
Harlani,^ TheflrBtoftheseisknawntoboF.Lichas,andweknownotMig 
of the others. The care with which the geologists of New York have 
described the Trilobites of the lower Silorian rocks of the oonntr; in question, 
is BufBcient proof that they have not discovered any trace of Par." 

I may add to thia, that in no subsequent publication have I seen any 
reference to the finding of fossils of this genus in the rooks of North America, 

One of the most curious facts relating to the Trilobite of the Quincy and 
Braintree belt, is its seeming identity with tlie Far. Tr nrlaiii ^ described by 
Green in his monograph of North Ajnerioau Trilobites. This description, 
which is quite imperfect, was made out from a spedmen of vnknotan hcaXUy 
procured some twenty-five years ago, by Dr. Harlan, fttim the collection erf" 
our well known ainetalogist, Mr. fWicis Alger. That it is the same with 
the more conspicuous of our Quincy fossils, is I think established by the 
comparison of the nearlycompletespecimeuofihelatterwith thecastof Par. 
Hartam taken from Mr. Alger's spedmen, the original never having been 
returned. Considering tiie perfect agreement in lithological characters of the 
matrix as described by Green, with that of the Quint^ fossils, and the imme- 
diate recognition of tiiia identity of mineral features by Mr. Alger on ueing 
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m; Quiuc}' spedmena, we can bardlj doubt that the original specimen of Par. 
Harlani came either direcU; or through tha drift aci.tt«red in the vicialty, 
from the same fossiliferous belL Thus it appears that this vagrant tossil, so 
long wittiout a local habitation although uot without a uame, has at length 
been restored to its native seat, where it takes a prominent place la tbe 
dj[iast7 of ancient liviof; turms that naaiked the earliest paleozoic histoiy of 
New England. 

In this connesion I find a remark in Barraude which, besides bemg his- 
toricallj curious, has an interesting bearing on the spedfio afBnities of the 
tbssil. He observes: "We see in different collections and especially in that 
of the School of Mines and the Sritisll Museum, under ibe name of Par. 
Harlani, from the United States, a cast of a Trilobito which appears to us l« 
be identical with P. apinosus, of great tdze, such as found at Skrey, in 
Bohemia." Ihe cast here referred to, like that used in my comparison with 
the Quincy fossil, was doubtless one of the aeries of plaster copies prepared 
bj Dr. Green to accompany his monograph. Its agreement with P. apinosus 
harmonizes well with my own observation, already stated, of the close 
resemblance between the Quincy fossil and tills Bohemic species. 

The ocourreoce of well preserved fossils among rodia so highly altered, 
and so contiguous to great igneous masses, aa are the fossiliferous slates ot 
Quincy, may well encourage us to m^e careCiil search in other parts of New 
England, where heretofore such an exploration would have been deemed 
useless. Altboi^b na cannot hope to build up the geolt^cal column of 
New England from the protczoic base just established to the carboniferous 
locks, Buppoaug all tbe intervening formations to be represented in this 
region — we may at least succeed in determhiiug by fossils hereafter discovered, 
■ome of the principal stages in its structure, and in thus relating its strata 
de&iul«ly to tbe great paleozoic dlvi^ons of Appalachian Geology. 



JM THE NBW RED SAln>srONE OF PENUSTLVANIA. 

At a meeting of the Philadelphia Academy of Natural Sciences, April, 
18G6, Mr. Lea read some notes from ap^«r on the new red sandstone forma- 
tion of Pennsylvania, and stated 'that he had, during an excursion last sum- 
mer, fbund in tbe dark shales of tliat farmation, near PhcenixvUle, on tbe 
Bcbuylldll, tbe tooth of a saurold reptile. 

On comparing tills tooth with Clepsyiauna FemayUiamaia, which he had 
described IVom the same red sandstone formation in Lehigh county, it will be 
found to diCfer very widely. Tbe edge is not serrate .on any part like that 
genus, nor is it so large or so attenuate. Tbe form, too, is more compressed. 
It differs from the teeth of BaOiygnaOms boreoiia, Leidy, from tbe new red 
MudalODe of Nova Scotia, in size, being smaller and being more attenuate, 
as well as having a trenchant smooth edge and not a serrate ei^e. It is 
about the fdze and f^proachea tiie form of Professor Owen's figure of 
L^Hiiihodim. 

Mr. Lea also sl&led, that in the greemsh and blackish shales of the same 
locali^ he found two species of Poaidonia, which genus is so characteristic of 
thit portion of the (brmatjon and eilsting in immense quantitie*. As they 



drfe ANNUAL OF 8CIBNTIFI0 DISCOTEET. 

Kern to differ Erom that figured hy Sir Charles Ljell, in bis Elemeutaiy Oei> 
1<^, as coming from tba ooUtic coal ahale of Richmond, Virginia, Mr. Le* 
proposed the names of P. osaia and P. parva, the first being about serea- 
twentietbs of an inch in traoBreise diameter. Ttie ktter is mora rotund, and 
about threo-twentieths of an inch in tianaverae diameter, both being covered 
with numerous minute concendio ooetm over the whole disc 

Near to this locality and superimposed, Mr. Lea obtained a specimen of 
impure dnll red limestone, which oantained, on a partiallj decomposed sur- 
face, impresHona preseutmg the appearance of fiiol-^aarla, somewhat lilce 
ChtHchnm Duncani, Owen, figured by Sir Wm. Jardine in his Ichnology, for 
which Hi. Lea proposed the provisional name of Ohelichmu WyToaniama, 
after Professor Wymau, of Cambridge, Mass. 

From the same formation and locality were procured tbe impres^ons of 

In the black Posidonia shalee was found a single ganoid scale, which is 
mwe like P^gopieria raandSMlani, Agaa,, trotn tbe marl slate (lower ptx- 
mian), than any other nliich had come under Mr. Lea's notice. There were 
other obscure forms olnerved, which have not yet been satisfiictarily found to 
be analogous to any known fbrms^ but wliich Mr. I^ea hoped to be able to 

NEW AMERICAN F0S3II. F13BBB, 

At tbe Albany meeting of tiie American AsBodation, Dr. Newberry exhi- 
bited a series of fossil Bshea of great beauty and pertbction of praserration, 
which he said were derived from Uie carboniferous strata of Ohio — from a 
locality which he had discovered nearly two years rince— and which woiild 
rival in the variety and beauty of its Homaii the &aioue fish beds of Solm- 
hofen or Monte Bolca. These fishes were, however, truly carboniferous 
occurring near Hie centre of the Ohio portion of tbe Alleghany coal field, 
both geographically and straUgrapbieally. It was, theretbre, to be com- 
pared with tbe depoat of fossil fishes at Burdee House in Scotland, so fully 
illustrated by Dr. Hibbert — that in tbe Ohio depout were represented with 
every genus found in tbe limestones of Burdee House, with a single excep- 
tion, while in addidon there were several genera not yet (bund in Scotland. 
The number of species was greater in the American than the Scotch de- 
posits, and all were different Nearly all the sjieciea had, however, a cha- 
racter common to those of Burdee House in the elaborate ornamentation 
of their scales and plates, in which they differed from most of tbe fosdl 
fishes of the coal series. He said the similarity of all, and the identity of 
many, of tbe fossil plants from the coal strata of Europe and America had 
been noticed, and now tbe general similarity of the fossil fishes still for' 
ther indicated tbe synchronism of tbe coal period on the two continents. 
Dr. Newberry sud these fish remmns were found in a thin stratum of 
cancel coal lying at tbe base qT a thick bed of bituminous coal ; tbat there 
was every reason to conclude tbat tliese fishes had inhabited a lagoon or 
space of open water in the coal-producbg marsh, as within a mile or two in 
any direction tbe cannel coal and the flab remains ceased to ba tbund; tbat 
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In this lagoon the smaller Qsliea lived in great numbers, and, es tbeir teeth 
proved, lived on vegetables ; on these, which were of the genera PabEonisois, 
Amblyptems, Mekokpis, Ac, the Ccelacaiiths, which were carnivorous, 8ub- 
Bist«d ; these in turn becoming the prey of the great Mkgalkhlhya and of the 
sharks. These facts he inferred from the great abundance of the coproliles of 
the larger flahes, composed almost entirely of the scales and bones of the 
smaller speraes which had served them for food. Probably, this lagoon com- 
nraoicated with the open ocean, where the sharks and rays, ftc, lived — that it 
was evidently favorite feeding ground with them — that by Home maana the 
entrance was stopped — thel^oon dried up, partially at least — and their dying 
in great numbers about the same time fomished us with so many beautiful, 
nnmutilated specimens of old and young — that suhscquently the surface was 
occupied by a growth of marah yegotation, and the bituminous coal was 
fbrmed without a trace of fishes. 

Mr. A. H. Worthen also read a paper upon the < 
in the carboniferous limestonea oE Illinois. The oi 
has up to the present time been considered extremely ri 
limestones of the Western States; and except in the tbin bands of limestone 
about to be described, they are among the rarest of the several beds that com- 
pose the aub^^rboaiferous series of the re^on under consideration. Several 
years since, while engaged in collecting the fossils of this formation near War- 
saw, iU,, Mr. W. observed a thin band of gray crinoidal limestone, which con- 
tained the palate bones of fish in considerable numbers, and subsequent 
research has revealed two more of these "platforms of death " lower dow» in 
the series, densely filled with these remains. The upper fish-bed is situate 
In the upper part of what Mr. W. calls, for want of a better name, the Lomer 
ATchimeilts Limestone, wnce it is the lowest bed at present known to contain 
Ibssil corals of the genus Archimedipora. The remains from this bed, witb one 
or two esecptions, consist entirely of palate teeth, associated with oyathophylla- 
fbrme corals, spirifer oralis and spirifer cuspidatus. The middle fisb-bed is 
situate at the base of this Archimedes limestone and near its junction with 
the cberty beds below. This bed has proved by far the most prolific In these 
retnaius, and fVom it Mr. W. obtained more than five hundred well preaerved 
teeth in a aingle locality, and on a aurface not exceeding ten feet square. The 
fossils from this bed are mostly jaw teeth, with comparatively few palate teeth 
and spines. The matrix in which they are imbedded is a coarsely granular 
crinoidal limestone, not above four laches thick, and sometimes ao tMable as 
to be easily crumbled between the fingers. This character of the matrix 
enables the collector to obtain these deUcal^ and beautiful fossils in a rare 
Btate of preservation. Beside the cyathophylla-formed corals in the upper 
bed, we have an interesting ooraUine form occurring in equal abundance and 
belonging to a genua which he did not know. He also obtiuned the head of 
one species of Actinocrinus from this stratum. This bed is separated from 
the one above by the limestones and marHlea of the Keokuk quarries, tcoia 30 
to 30 feet in thickness. The lower fish bed is situate near the top of the 
Burlington and crinoidal limestone, and the stratum in which the fish rem^os 
occur does not diS'er materially either in ita litholoi^cal or paleontological 
15 
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character, &om the amocioted itrata. Tbia crinoidaj limeetone forms the 
base of llie moimt^n limestone series in this region, and rests dlrectlj upon 
rocks eqinvalent to tbe Port^;e and Cbeoiung groups of New York. Tbia 
lower bed has yielded a great number of teeth, though tbej are usually of 
amaller size than iu the upper beds. This stratum was first observed at 
Qoincy, HI, and has since been recognized in EendersOD County iu the sams 
State, and at Augusta, iu Iowa, points nearly one hundred miles distant from 
the one first named, showing that these Mi beds are not local This bed has 
also afforded one well marked bone nearly four inches long. From these 
Bpedmeos it seems that tbe flshea of tbe sulMarboniferous era increased iu 
size from the beginning to the end of that period, and that by fax tbe greater 
portion of them were cartilaginous, only two well marked bones having been 
obtained from at least one thousand well preeerred teeth. The PaUreraiiiB 
and ArchiTttedes limestones of southern Illinois have afforded several very One 
spedmens of flsh remiuns, but a very careful examination has not jet revealed 
any strata in which they occur in such [ovfusion as in the lower beds. Going 
south through Tennessee and Northern Alabama, though this formation attains 
a thickness of more than one thousand feet in tbe valley of the TeoQessee 
river, these remains are eiceeiMngly rare, and a careful research of several 
- days yielded only three orfour specimens of this class of fosmls. 

OIT THB BBLATIOMa OP TBB FOSSIL FISHES OF THE CONXECTICDT 
BITBB BAKDBTONB, TO THE TBIASSIC A»D LUSSIC FEBIOI«. 
ib. W. C. Bedfleld read a paper " on the rehttioos of tbe fos^ fishes of 
Oormecticut and other Atlantic States io the Triassic and Lias^c periods." He 
^owed that so long ago ss 1836, Mr. J. H. Redfleld had made a careful examin- 
ation of a portion of these fishes ; and by tbe aid of the great work of Prof 
Agassiz on the fossil flahea known in Europe, was able to point out the geolo- 
gical age of these American fishes, as of the period from the Trias^ to the 
Liassic aeries ; their affinities heing as near to tlie latter as to the fonner. 
These results were published in tbe aiuials of tbe New York Lyceum of 
Natural Hisljjry, with his first description of the genus Catopterus. In a 
report prepared at the request of the American Association of Geolo^ats and 
Naturalists, and preaented at the meeting in Hew Haven in 1 S45, Mr. John 
H. Redfleld gave a more extended exadiiiiation of these fishes, including the 
genus Catopterus tnna thb coal rocks of Eastern Virginia, and confirming the 
results of the former ezaminatioos. Later researches by geolo^sts do not 
appear to have altered tliese determinations. The value of fos^ remains^ as 
indicating the relative age of rocks, is well shown by the thct that a young 
man of twenty, without previous training, was thus able to point out the geo- 
logical age of Uieee strata, and witbiik the same limits which seem to be 
established by all subsequent discoveries and examinations. 

HEW CAHBONIFBKOITS REFTILi:. 

At the American Association, Albany, Prof. Jeffries Wyman presented a 
■ommnnication on ttie remains of an animal (bond by Dr. Nawberty is 
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the ooal strata of Ohio. la adverting to these now foaaia, Pro£ "Wjinan 
remarked: — 

Am we descend through the strata of the earth the remuna of foaails 
becoine ever fewer, downward to the coal formations. In America the 
remains of reptiles in the coal series are found \>j their footprints. Some 
have been discovered by Lee, aod others aie to be described bj Kogera, but 
these a» of the Batrachian order. Now it is of the highest necessi^ 
that great caution be used in dedding upon the character of animals thus 
made known to us, since Ihey Bometimes eihibit both reptilian and ichthjio 
choracleriBtics. The Gar pike, for instance, might be taken for a reptile if 
onlj a part of its skeleton was found, and vice versA. One part of a vertebra 
would lead the anatomist to judge it a fish, another part would give equal 
reason to suppose it a reptile. We must, therefore, have many parts of a 
skeleton. The fossil in question was undoubtedly reptilian. The cranium is so 
much like that of a Inig as to give the impression upon firat inspection that it is 
thataoimal; but, oncountii^the vertebne, wefindtbenumbertobetoogieat. 
The skull ia tbftt of the tailless Batrachia; the posterior parts those of one with a 
tuL He was sure it was not a fish ; it looks like that of a serpent. There are 
in these remains two characters not found in exisdng reptiles. First, broad pro- 
cesses hi the vertebne, comparable to the Mirapoma of the Western rivers^ and 
thus br the auimal was Batrachian ; Secondly, ribs like those of a serpent, un- 
like any known Batrachian. OfexistJugBatrachiaussomeare without limbs, 
and some vith limbs Some of these latter have two toes; some three, and 
others four and fire. The footprints found in Pennsylvania exhibit five toes 
before and four behind. In this specimen appearances indicate the existence 
of a flIUi toe on the forefoot, which may yet lead to the discovery of the con- 
necUon of Qiese Cbotprints with Batrachian reptiles. 

FroC Agassiz sud that this was very welcome evidence of reptile life, and of 
the difficulty of identifying animals from portions. He s^d that in dissection 
of turtles he had discovered the particiUar bones in the turtle's neck, which 
were supposed to be peculiar to birds, so that had a skeleton been found, the 
upper portion of it would have been referred to a bird, and the lower to a 
reptile. These discoveries forced upon sdence the necessity of reconsidering 
many cases which were now relied upon as furnishing reliable evidence of 
the existfioce of peculiar animals in past ages. He believed that the Batra- 
chians did not belong to the class of reptiles, but that they formed a class of 
amphibians intermediate between reptiles and fishes, and comprising a large 
portion of what were called the la^ repUles of the old ages. 

F08BIL INSECTS OF THE TEBTTART MASL3 OF CBOATU, 
AUSTBIA. 

At the recent Meeting of the Crerman Association for the Promotion of 
Science, Prof Heer presented a conspectus of the fbasC insects found in the 
Tertiary Sulphurifferoua Marls of Hadobog, Croatia. The Professor determined 
303 species distributed among 114 genera ; of these, 39 are Goleoptera, 34 
Gymnognatha (Orthoptera), 82 Hymenoptera, 8 Lepidoptera, 79 Biptera, ai\d 
61 KhynchotA. The Coleoptera ofiTer but few strikuiK fbrms ; among tlie 
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Gjnmogiiatha, Grasshoppers and Termitea predominale. Fifty^ve of the 
eighty-two species of Hjmenoptera belong to the genus Mn^miciaa. Lepido- 
ptera are of very tare occurrence; Mycetophila, Saura, and other genera 
whose larvte lire in the Qeeby snbstance of fnngi, togetlier with Limnobia, 
and spotted-winged lipube, similar to those liring in damp forests, prevail 
among the Diptera. The Rhynchota are represented chiefi; by species of 
the groups Ciraecidie, CiciuiidiE, Cieadeliina, and JjAttJu. The whc^ insect 
buna of Badobog is without any specific character, embrat^g mid-European 
and Mediterr^esD forms, together with others of Indian, and still more of 
American type. 

Nsis Jiuni.— Mr. R. C. Field of Greenfield, Uass., in a letter to the Boston 
S. S. H., says he thinks he baa discovered an entirely new footprint of a 
Uped web-footed animal, two and a hei! inches long with a stride of about 
ten inches^ and with an impreasion of a tul. He thinks Hiis is moch mimi 
perfect than the wie described by Pro£ Hitchcock, md may erai jwore that 
the latter was not made by a web-fooled animaL 

NEW FOSSIL SHELL FROM THE CONHBCTICUT BITER SANDaTONB. 

Mr. E. Hitchcock, Jr., in a communication to SEUiman's Journal, states tbat 
he has rccectly found in the coarse sandstone of Moout Tom (Easthamptou, 
Mass.) a shell of a mollusk, the first, he believed, that has l;>een discovered in 
the sandstone of the Connecticut Valley. It is preserved and not petrified, 
and a considerable part of it has disappeared. Enough remains, however, to 
enable us to refer it to a ^rnity, if not to a genus of shells. The upper part is 
gone, leaving an oval opening about an indi and three quarters in one liia- 
meter, and an inch and one quarter in the other. It eilends downwards, 
t^iering somewhat rapidly nearly an inch and a hal^ and is left without a 
bottom, the lower opening being about an inch wide. The walls are very 
thick, in some places nearly half an inch, and made up of several concentric 
layers. From the resemblance of this shell to a model of the lower valve of 
the Sphcerulitea caloeoloides in the Cabinet of Amherst CoU^e, it seema 
probable that it may be referred to that family of Brachiopods denominated 
Eudlstte by Lamarck. Its lower parts as well as the lower valve are missing, 
but what remains approaches nearer to the genus Sptuerulitea than to any 
other of the Rndistae of which be has seen specimens or figures. Tlus fossil 
seems to lend additional strength to the inference derived from the discovery 
of the ClatliropCeris, that the upper part of the sandstone of the Connecticut 
Yalley is aa high at least aa the Liasac or Jurassic series. It might seem 
even to carry us higher in the series but it would be [K'emature to draw such 
an inference fh>m a an^e imperfect spedmen, even though its true analogies 
be ascertained. The spedmen now belongs to Amherst College Cabinet 

ON THE SKIN AND FOOD OF THE ICHTHTOSATIEDS. 
The following is an abstract of a peper read before the British Aasociatiou 
by Mr. 0. Moore, at the last meeting : — 
In clearing spedmens of this foaul animal, dark patches of matter haT« 
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been frequently seen, in lasociatJon with which thouaandB of minute blade 
books may be noticed by Uie aid of tlie lens. These have been supposed 
portions of the outer skiii of the Ichthyosauras covered by the hook-^aped 
processes referred tn. It was stated by Mr. Moore that out of twentf-Chree 
aaurians in Ms museum he had traced these black patches iu not less than 
sixteen ; but that as in every instance they were connected witli the stomach 
of the sauiian, the conclusion was forced upon him that they were not portions 
of skin, but were to be accounted for by supposing that the Icbthyosaiui had 
led upon nalced cepbiilopodi9, ^ied to the cutUe llsb. Continuing bis 
investigations on this subject, Mr. Moore proved that there were many cepha- 
kipods existing wi(h the Ichthyosaurus that would supply these hooks, and 
that they were frequently to be found on the deshy Brms of the Onychotbentls 
and allied genera. Ur. Uoore exhibited te the Meeting the body of a small 
eauriao, which at this distant time had its soft skin enUre ; and appealed to 
it in confirmation of his opinion, that these black patehaa and the hooks were 
uo pOTtion of its outer coyering. In conclusion, Mr. Mooro produced some 
of tba dark matter taken from the stomach of one of his Ichthyosauri, and 
stated that be could show to tbe Meeting that, although it had through so 
many ages been lying In the stomach of this ancient creature, and bad been 
mixed with other food, it could be no other than what was once the fluid ink 
of a cuttle fish ; a Qtct which was demonstrated to the Meeting by his show- 
ing them that it retained its coloring matter ahnost as perfectJy as if it bad 
beea taken from a recent sepia. In clearing this specimen, Mr. Moore waa 
fortunate enoi^h te make an incision into the stomach, in which, though so 
bmg a period had ekipsed shice it had taken its last meal, there was still to 
be seen in perfect preservation a small H^ of the genus Leptolepis. 



ITKW SPKClEa OP DINOKNia. 
At a recent meetii^ of the London Zoolc^cal Society, Pro£ Owen read a 
description of a new species of Dinomis, Che Diaornis Ekphaalopua, Ow. Mr. 
Walter Mantell having deposited in the British Museum bis extensive col- 
lection of remains of great wingless birds from New Zealand, and Professor 
Owen having, at the request of Mr. Waterhouse, undertaken the examination 
of the collection with a view to determine the bones and the species to which 
they belong, the Professor had discovered a spedes distinct Q'om, and more 
extraordinary than, any that he had previously seen and described. For this 
species, which he regarded as the most remarkable irf the feathered class for 
its prodigious strength and massive proportious, be pn^xised the name of 
Din/>mis eJgjfluntopm. The parts of its skeleton selected for the subject of the 
evening's discouise were the femur, tjbia, fibula, metatarse, and phaJai^es of 
the three toes ; the Profeesor having been able to recompose an entire lower 
limb of the elephant-footed bird. Its Ijtle to that name may be judged of by 
the proportious of soma of these bones. In the l>iiiamvi giganieus, e.g., 
described by Professor Owen in 1843, the length of the metatarsal bone is 
eighteen inches and a half) the breadth of its lower end being five inches and 
a half; in the Dinarma elephanlqptw, the lengtb of the corresponding tiona is 
nine inches and a qoarter, the breadth of the lower end being five incbce and 
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one tbird. The extraordinaiy proportions of the metatamu of Uus wiagleM 
bird will be perhaps still bettor onderstood bj compariaan with the same boiie 
in the ostrich, in wtiich the metalarBua is nineteen inches in length, the 
breadtb iT its lower end being onlj' two inches and a hal£ Professor Owen 
contemplates the probabaity of reconstructii^ from the materials accumulated 
bj Mr. ManteU, the entire skeleton of the elephant-footed Dinomis, which 
would bo a worth/ companion of the Hegatherium and Uastodon. The JXturr- 
nit efephnntoptu appears to biiTe been lestricted to tbe Uiddle Island of New 
Zealand No bone or fragment of bone indicalire of this species bad ever 
reached the author from any part of the Norfli Island of New Zealand. The 
Bpeiamena described, together with manj other bonee of tbe DiiK/mU elepAon- 
(Dpiu, were dincovered by Mr. W. Uimtell at Ruamoa, three miles south of 
the point called the Fiist Bocky Head in tba Admualty charts of the island. 

TBB GBSAT GLACIEB OF OOHENImIND. 

It was in full sight — the migbly crystal bridge which connects Uie two 
continents of America and Oroenland. I say continents — for Oreenluid, 
bowerer insulated it may ultimately prove to be, is in mass strictly conti- 
nental. Its least possible aiisi measured from Cape Farewell to the line of 
this glacier, in the neighborhood of the SDtb parallel, ^vea a length of more 
than twelve hundred miles, not materially leag than that of Australia from its 
northern to its southern cape. Imagine, now, the centre of snob a continent^ 
occupied through nearly its whole extent by a deep unbroken sea of ice that 
galhws perennial increase from the watershed of vast anow-eovered moon- 
tains and all the predpilations of tbe atmosphere upon its sur&ca. Im^ine 
this — moving onwards like a great glacial river seeking outlets at every ford 
and valley, rolling its icy cataracta into the Atlantic and Greenland seas, and 
bavii^ at last reached the northern limi t, of the land that has borne it up, 
pouring out a mighty frozen torrent into unknown Arctic space. — Dr. Kane's 



CEDAB BWAJUF3 OF SSW JSBSET. 

From the recent report on the geolt^cal survey ot New Jersey, by ProC 
KiteheU, we derive Ihe following description of the cedar swamps which con- 
stitute BO remaibble a feature In the forests of the southem part of this 
Slate. 

These swamps are conunon to all the counriee south of Monmouth, but 
probably the most extensive are in Cape May, and the ai^oiniog parts of 
Cumberland and Atlantic counties. The Cedar Swamp creek vriiich runs into 
Tuckahoa river, and Dennis Creek, which runs into Delaware Bay, head in 
tbe same swamp, and the whole length of the two streams, a distance of 
seventeen miles, is one continuoDS cedar swamp. The wood is tbe white 
cedar, the Oiepretaui Ihyoides of the botanist The original growth of tieea 
which covered these swamps at the first settlement, has been all cut off; 
scarcely any are to be found more than one hundred years <dd, and it is oanal 
to cut them at fifty or sixty years. FcH^eriy they attained a great age, tota 
seven hundred to one thousand rings of annual growth having been covntad 
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on an old tree, which wBa Uvii^ at the time it was cut down. The tieea 
stand verj thick upon the ground and grow rapidly at first, but as thej 
increaae in size and crowd eacli other, the tops become thin and the annual 
growth exceedingly smalL The riuge near the centre of a large cedar \Dg are 
often almost an eighUi of an inch in thiclcness, wbQe those near the bark are 
not thicker than paper. Trees, four or five feet in diameter, have heen found, 
but this ia uncommon, and in the second growth timber they are much 
smatler. 

A HWamp of sixty years' growth will yield from 4,000 to 7,000 split rails, 
halves and quarters; besidcB ttie top poles or cuUings, and a considerable 
number of logs for sawing. And in the older swamps the product is propor- 
tionally large. The value of an acre of such timber is from $400 to $1,000, 
and some acres are thought to have yielded a larger sum still. The soil in 
wliich these trees grow is a black, peaty earth, compoaed of vegetable matter,* 
which when dry will bum. This earlh ia of various depths, from two or three 
ffeet up to twenty or more, and the trees which grow on it hayo their roots 
extending through it in every direction near the surface, but not penetrating 
to the sohd ground. When Ihe earth is open to the sun and rains, it decays 
rapidly, but wheu covered with a growth of trees, and so shaded that the sun 
does not penetrate to the ground, it increases rapidly fi^m the annual fall of 
leaves, and from the twigs and small trees wliich die and talL Thisprocessof 
covering and preserving timl>er has been going on for a long time. Trees are 
found buried in this peaty earth at all depths, quiW down to the solid ground. 
The buried logs are quite sound, the bark on the under side of many of them 
is still fresh in appearance, the color of the wood is preserved, and its buoy- 
ancy retained. When these li^ are raised and floated in water, it is observed 
that ttie side wliich was down in the swamp li uppermost The buried trees 
are some of theni found with their roots upturned, as if blown down by the 
wind, and others are broken off as if they had stood and decayed, till too 
weak to support their own weight 

These logs are so abundant in some parts of the swamp, and in the salt 
marshes borderir^ on them, that a large number of men are constantiy occu- 
pied in raising and s[^CtIng them into shingles. In one swamp this business 
was eonunenced fifty yews ^o, and has been carried on every year since, 
and though the logs are not qaite so plentiful as at first, enough are still found 
to repay the workmen. The size of the logs is &om one and a half to three 
feet, thoi^h four fbet is not oucoounon, and I have heard of them five or six, 
end in one instance seven feet in diameter. Occasionally a Ic^ is found thai 
will work for thirty feet, but generaUy the length is less than this. 

In searching for logs the workman uses an iron rod, which he thrusts into 
the mud till it strikes one ; then by repeated trials, he juries of its direction, 
dze, and length. The next trial is by digging down, and if possible getting a 
chip tkim it By the smell of tbia the experienced shinf^er can tell whether 

• The imonnt oT uh left bytU bnmlaE l9 iMoidelilBgTy nrudl : In two trills wblebl 
msde, tbe ninonnt of Bsb In Oie dried earth wa* onir tliree ua a hilf per cent It wu 
•hnDgi lasolDbla Ic acldt, and bad UDt the ellghteit alkBUne tista. It wsa moeU; sIUa. 
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tho tree is a urind/aU or a breoAdovln, or, in other words, whether it was blown 
up by t!ie roota or broken off. If judged to be wortU working, the stump, 
roots, and tur£ are remOTed from orer tlie log, and tho earth dug out. The 
trench wliich ia thus made is, of courae, Mt of water. There being no grit la 
tho earth, tools can be used in it without injury, and the logs are rapidly 
sawn off by a one-handled cross-cut saw, which can be worked directly in the 
soft earth. As soon aa the log is cut off and loosened by means of layers, it 
rises and floats in the water. It is tben divided into shingle cute, quartered, 
and thrown out to be split mla shingles, and shaved, when it is ready fur 
market. 

It is said liiat for five years past the aven^ number of these shingles sent 
from Denniaville is not far from 600,000 a year. They are worth from $13 
to $15 a thousand. About 200,000 white cedar rails have been sent Irom 
the same place this year. They are worth froto $8 to $10 a hundred. 

DESCRIPTiVe labels FOK urSEKAL COLLECTIONS, 
At the BriSsh Asaooiatioo, Mr. Temiaot the well known mineralogist, pre- 
eented a new plan for constiucling labels for mineral collecllons, with a View 
of making them more available to the student, by bringmg before him, at the 
same tune with tho objects themselves, their chief characteristics and uses. 
Thus each label g^vca the name of the mineral, its synonytoea, chomieal oonslj- 
tution, crystalline system, hardness, specific gravity, optica] properties, fusi- 
bility or infiiaibility before the blowpipe, &c, together with a concise descrip- 
tion of the prineipa! locahties where it has been found, and its application to the 
arts and manufactures when it can be usefully applied. By its mtroduction it is 
hoped many local institutions may be rendered not obly more instructive to the 
student but also attractive to the intending emigrant, wlio thus may be induced 
by its facility to acquire a knowledge beneficial not only to himseli^ but which 
may serve to discover mines of wealtb hitherto unknown. The following is a 
specimen ; — 

I^rite. — ^on Pyritei, Sidphiret of Irim, Hexahedral Iron Pyrites. Fe. S» 
cubic H 6-0 — 6-5 64-9 — Gl. Case 6. ^ac. conchoidal, uneven. Opaque. 
Las. metallia CoL brass-yellow, gold-jellow, brown. Brittie. B. fusibla 
Partly soluble in nitric acid. Some varieties Contain a siuall quantity of gold. 
A very common mineral, universally diffused in beds and vems of the most 
different formations. Elba, Piedmont, Sasony, Bohemia, Hungaiy, Norway, 
Sweden, Daupiun^ Derbysliire, Cornwall, 4c Used m the manulaeture of 
sulphur, sulphate of iron, and sulphuric add. Distinguished from copper 
pyrites by being too hard to cut with a knife ; from the ores of alver by ita 
pale bronze color, and hardness and dif&cul^ of fliidon. G old is. sectile, 
I , and does not give off a sulphur odor befitre tlie blowpipe. 
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EFFECTS OP MOOHLiaBT ON TEGBTATIOII. 

PROFEsaOB Lejdlbt, in his newe^tjon of 7^ Theory and PnuUce ofBorUcvi- 
tu^e, makeB the folio wiDgremarts oq the effects of moon%ht upon vegetfttion : — 

" As &r aa is yet known, solar light alone has the power of producing any 
practical effect upon vegetation. That of the moon has, however, been ebown 
to be not without influence. That the moon haa a great mechanical effect 
upon our globe is andisputed. Of this, we need not aaj that the perpetually 
alternate ebbing and flowing of the tide afford the moat evident prooE But, 
whilst the effects of the moon are admitted to be estremely poweriul in thia 
respect, the iafluence of her light, except aa regards illumination, has been often 
considered by scientific men as inappreciable ; and the proverbs to the contrary, 
current among the tmleamed, have been accordingly estimated aa popular errors. 
It has, however, been at last demonstrated that the moon's rays are vei; 
far from powerless. We learn from a note by U. Zantedeschi (Comples Itendvs, 
October, 1852), that these rays do affect v^etation. This philosopher states 
that the kifluonce, physical, chemical, and pbysioli^ical, of the moon's light, 
which has hitherto been the object of so much reaearch and speculation 
amongst scientific and agricultural writers, lias been recently investigated by 
him in consequence of his having had occasion to give a historical summary 
of the worka on the subject. In the course of hia inquiries he found it neces- 
aary to clear many dcuhtliil points, in doing which his attention was forcibly 
arrested by the movecienta exerciaed in mere moonlighl, under certain circum- 
stances, by the oi^ng of planta ; and this led >ii"' to make the whole subject a 
serious and profound study. His observations were commenced in 1S4T, in the 
Botanic Garden at Venice; fhey were continued in 1848 in the Botanic Gar- 
den at Florence, andatPaduain 1850, 18G1, and 1B53. In the whole series 
of bis experiments, M. Zantedescbi always remeiked certain motiooB m plants 
having a delicate organization as soon as they were brought under the infiu- 
ence of the lunar rays. In those eiperimenta the rays were always diflhsed, 
being neither concentrated by lena nor mirror. Such movementa could not 
he obtained by the action of heal, in whatever way thermal influences were 
appUed. It was in run to elevate or depress the temperature ; In the absence 
of moonlight the phenomena in question could not have been elicated. The 
plants on which M. Zantedeschi principally experimented were Mimosa cillat^ 
Mimosa pudica, and Deamodium gyrans. He always took great care to 
determine exactly the position oT the leaf stalks and leafiels of the plants aftn 
15* 
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they had been eiposed to the open air, and before they were directly illumi- 
nated by the lunar rays. He thus avoided any causes of error nbich might 
have arisen from the imperceptible motion of tho air, or from a slight change 
of temperature; and he satisfied himaelf fully that the eBecta observed did 
result entirely from the action cf tLu ."ujs lA' light from the moon. 'Without 
entering into minute det^ls, It im sufficient to say tliat the results were ascer- 
tamed when the temperature of the wr was 70° Fahr. ; and when Sauasure'a 
hygrometer indicated a medium state of humidity. Under snch condidona, 
tliD leaf stalks of Mimosa ciliata were r^sed half a centimetre, or about four- 
Centlis of an inch ; those of the Mimosa pudica were raised one inch and two- 
tenths ; whilst the leaflets of Desmodium gyrans cxliihited distinct vibrations. 
It waa tliua demonstrated that moonlight lias the power per se of awakening 
the Sensitive Plant, and consequently that it poasesaes an influence of some 
kind on vegetation. It ia true tliat the infiueuce was very feeble, compared 
with that of the sun ; but the action, such aa it is, is left beyond (iirther qnes- 
IliJn. This being so, the queation remaius, w hat is the practical vaJue of the 
bet? It will immediately occur to the reader that possibly the screens which 
are drawn down over hothouses at nighty to prevent loss of heat by radiation, 
may produce some unappreciated injury by cutting off the rays of the moon, 
which iS'ature intended to fall upon plants as much as the raya of the sun. 

" Even artificial light is not wboUy poweriesa. De Candolle succeeded in 
making Orocuses expand by lamp-light, and Dr. Winn, of Truro, haa suggested 
that the oxyhjdrogen lamp may be made subservient to horticulture in the 
long dark days of winter. It does not, however, appear that this hypothesis 
rests upon any experimental bads." 

ON THE LAW OF PHYLLOTAXT3. 

The following is an a&tract of a paper on the above subject, read at the 
last meeting of the American Association, by Dr. T. C. Eilgard: — 

He wished to present an attempt towards conatructii^ an organic law of 
PhyllotaiiB, towards conatitoting a theory of the cause of the arrangement 
of leaves. It was well known lo the gentlemen that hitherto phyllotaiis, or 
the arrangement of leaves, had only been studied in its mathematical relations, 
and in its analogy to cosmical or to zoological order. It had been shown 
that leaves not opposite are arranged about a stem always in either two, 
three, five, eight, or thirteen rows, and that if the bases of the leaves taken 
in their order of height on the stem be connected bj a tliread winding round 
the stom, then between any two successive leaves in atrow, the thread winds 
round the stem once if the leaves are in two or three rows, twice if in five 
tows, three times if in eight, five if in thirteen, ic. In otlier words, two 
successive leaves on the thread will Be at such a distance, that if there are 
two rows, the second leaf will be half way round the stem ; if three rows, the 
second leaf will be one third of the way round ; if Ave, the second will he 
tWo-fiflhs of the way roond ; if eight, three-eighths ; if thirteen, five-thir- 
teenths, ftc. But tho question of Dr. Hilgaid is, why is this so 7 What is 
the organic law of development that produces this result? If we cannot 
answer this question, can we not at iJl events throw some light upon il, 
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some hint towards its eolution ? If we take a Bower-stalk of the common 
pUntain (plantago miyor) between the thumb and fingers, we can, bj* twist- 
ii^ the stalk in one dlreclioQ or the other, arrange ila buds in any number of 
rows that tie law of phyllotaiis permits, two, three, five, eight, &c. As we 
can tbuspasifVomahigiier toalowernumber, orfromalower toahigher,Bt 
pleasure, b7 umply twisting the stalk, that is, by introducmg a constant dis- 
turbance at everj point of the sCaJlc, it is plain that the mathematiciaiis will 
allow the organic law to be founded either upon a veiy high number of row^ 
which by a constant interference is reduced to smaller numbers, or upon a 
low number, which is modified into lugher ones. The former had been the 
view of Pra£ Pierce, in his paper presented to the Cambridge meeting, viz. 
that the oi^;anic law of vegetable growth contained, as a fhndamental con- 
stant, tbg surd towards which the series i, ^, |, f , kc, approximates ; aod 
that interferences with it, constant or nearly so in each botanical species, 
produced the approsdmatioos. Dr. Hi^ard, on the contrary, had sought for 
the germ of the law of phyllotaiis in the numerical genesis of cells. Starting 
withaprimHlcell generating a, second, and assuming that the second requires 
a time to come to maturity, daring which the primal cell recuperates its 
powers and produces a third, we have a law which gives the phyllotaxian 
numbers. One cell generates a second, and then a Ihird. Tho first and 
second Uieu Mmultaneously generate each one, which make the whole num- 
ber fine. The first, second, and third, are then mature enough to generate 
each one, which makes the whole number eight Five are then sutScientlj 
mature to generate each one cell, which raises the whole number to (Air- 
tent. Here, then, is a simple mode of conceiving of the geneds of cells, which 
gives us at once the numbers that occur in phyllolaxis, and no others. But, 
we need also the geometrical element, the position as well as the number 
of the leaves; and if we canobtun it from this same conception of numerical 
genesis it will be a strong confirmation of iho theory, Uiat this lies at the 
fbuodation of this organic law. Now, if we take a rosetto of the house.loek, 
for example, and number the leaves of the whorl in phyllotaxian order, we 
shall find the succes^ve numbers actually placed in juxtapositiOD to those 
which in our law of cell genesis would be their parents; that is, 4 and 5 will 
be placed at the base of 1 aEid 2; 6, 7, and 8 at the base of 1, 2, and 3, Ac. 
This conception of numerical genesis fUlfila, therefw*, the geometrical con- 
ditions required, and thus asserts its claim to a fundamental pomtJon in soy 
theory of Oie organic law of vegetable growth. 



Few of us at home can realize the proteotitig value of this WMm coverlet 
of snow. No eider-down in the cradle of an inlant is tucked in more kindly 
than the sleeping dress of winter about this feeble flower life. The first 
, warm snows of August and September falling on a thickly bleached carpet 
of grasses, h^ths, and willows, enshrine the Soweiy growths which nestle 
round them in a non-conducting sirohamber; and as each successive snow 
increases the thickness of the cover, we have, befitre the intense cold of win- 
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Iw Bets in, a light cellalar bed corered b/ drift, six, eight, or ten feet deep, in 
which the pltat retaiiu ila vitality. The frozen subsoil does not eDCToach 
upon Qua iiaiTow cover of vegetatkm. I have found in mid winter in this 
Idgfa latitude ot TS° Sff, the BurGuje so nearly moi^ as to be friable to the 
touch ; and upon the ice Qoes commencing with a sui&ce temperature of SO*, 
I tbund at two feet deep a temperatore of — 8°, at four feet + 3°, and at S 
feet •)- 36°. My experiments prove that the conducting power of the snow 
is proportioned to its compicodon by winds, nuns, drifts, and congelation. 
The eariy spring and lata hH and summer snows are more cellular and less 
condensed than the nearly impalpi^jle powder of winter. The dTifte, there- 
fore^ that accumolate during nine months of the year are dispeined in well 
defined layeni of differing densi^. We have ftist the wann cdlular snows 
of foil, which suiTound the plant ; next Uie fine impacted snow dust of win- 
ter, and above these the lat«' humid deponta of the spring. It is interesting 
to observe the effects of this dispomtion of layers open the s^e^ of the vege- 
table growths below them. These, at least in the earUer summer, occupy the 
indined slopes that bee the sun, and the several strata of snow t^e of 
course the suae inclination. The consequence is, tbat as the upper snow is 
dissipated by the early thawing, and sinks upon the more compact layer 
below, it is t« a great extent arrested, and runs off Ulce run ftxim a slope 
of day. The plant reposes thus in its cellular bed from the rush of wateisi 
and protected too from the nightly Irosta by the icy tocS above it — Dr. EiuK. 

THE LATTICE PLANT. 

The new and curious aquatic plant from Madagascar, called t3ie Lattice 
Plant {Oauirandrafenettraiui), must be placed among the most remarkable of 
our recent botanical acquistions. Its existence had been for some time 
known to botaniata through a few dried leaves sent from Madagascar by a 
traveller, who was unable to transmit living specimens of the curiosity he had 
discovered ; and it was not until within the last fow mouths that this de^ra- 
bte object could bo attained, when several hving plants were brought over 
to England from the above mentioned country, by the Rev. Ur. Elhs^ a mis- 
sionary. The interest of this plant lies in the extraordinary structure of the 
leaves, which, unlike those of any otiier known plant, are made up of the 
rite and cross veins only ; the intersUoes, whidi in other leaves are filled up 
with cellular tissue^ being here left almost entirely open, so as to give the 
leaf the appearance of a piece of curious net or lattice work, from whidi ia 
derived its common name — the Lattice Plant 

SUSnC OBNAHENT FOB A ROOM. 

An ornamental object for a window, or room, may be made by plocdng a 
large pine cone in the mouth of a glass having a small qnanti^ of water at 
the bottom. The scales of the cone are first slightly (q)ened, and lentil seeds 
are dropped into the openings. Water is sprinkled over the cone, ta may be 
necessary, say twice a day, and, in a short time, the lentils send up their 
small green shoots, and cover the cone. The scales are opened by placing 
them in any moderately warm place for a short tiiae. 



OTC THE LTMITATIOH OF THp ASBA. ADAPTED TO COTTON 

CDLTUEE. 

The Ibllowii:^ is a rafumi of a paper on the reciproca! interest of the cotton 

planter and cotton manuiactnrer, read at tie laat meeting of the Britisti 

Assodation, by iir. Davrson. The following series of propomtiODS was laid 

1. That cotton, from the conditiou of climates neceasaiy to its culture, can- 
not be grown in Europe, tut that, with the single and not important excep- 
tion of the lactoriea in the Hew England States of America, it ia and must 
long continue to he manufactured alraoBt exclusively in Europe. 2. That the 
present supply is chiefly raised, and for the present must continue to be 
raised, by slave labor — seeing that while, for fifty years, we have sought over 
the whole earth for cotton, we hano during that time condnued to obtam 
from the slave stales of the American Union a continually increaeing propor- 
tion of our entire supply. 3. That two-thirds in number at least of the slave 
population of the Uilited States have been called into existence, and are now 
directly or indirectly maintained, for the supply of cotton for exportation. 
i That of the cotton thus exported, three-fonrths at least in value are riused 
for and sent to Great Britain alone. And 6. That of the entire quantity we 
import, tbur-fiflhs at least in value are thus derived from the United States. 
Each proposition was supported by tabular accounts extracted from the 
public records of Great Britain and the United States, and tbe conclusion wss 
expressed thus: — "Tliathonco, in the present state of the commenaai rela- 
tions of the two countries, the cotton planters of the United States are inte- 
rested to tbe extent of two-thirds at least of theh- entire exportable produce in 
tbe niiuntenanoe of the cotton manulaoture of the United Kingdom ; and that 
reciprocally tbe cotton manufacturers of the United Kingdom, and through 
them the entire population of the kingdom, are ijiterested, to the extent ol 
more than four-finjis of tbe raw material of tbat manuiacture, ia the existing 
ajTangemenla for maliitwning the cotton culture of the United States." 

ON THE BELATIONS EXISTINO BBTWKEN ANIUAI£ AND HAN. 
In a late number of the American Journal of Kedicol Scienee, Dr. J, Jonea 
gives some veiy curious and mteresting Ikcts in relation to animals and man. 
In nature there are two great kingdoms, the animal and vegetable. Dr. Jones 
pontends that both have one common origin — the organic cell— the distinotjon 
between Uie two kingdoms every day disappearing, most of the wganio pro- 
ducts which were thought lo distinguish the animal ih>m the vegetable 
having been fotmd in both ; and motion even no longer separates the animal 
from the vegetable world. This property of matter appears to be most Inces- 
santly occupied in the minutest organisms ; the motion of the minuto ciliffl 
of vegetables, the contraction of the leaves of tho sensitive plant, are &mi!iar 
examples. The only distinction between the lowest orders of the two 
kingdoms, the Protozoa and Algs9, is that the fbrmer possess to a certain 
extent voluntary motion. In tbe vegetable kingdom the rudiment of nervous 
apparatus, or a ceU-generating nervous force, bas not been discovered. 



3S0 ANNUAI. OP 8C1ENTIFI0 DISOOTEBT. 



although there ore evidenceB of the existence of a force requinng the same 
condiciona, yiz. heal, moisture, oxygen, and a germ. In the lowest form of 
ffujninU the rudiments of a nerroua cell catmoC be discorered ; yet these 
beings possess the attributes of vitality ond even nervous force. These facta 
point to the conclusion that nerroua force is entirely distinct irom Iho vital 
With reference to the circulation of the blood, Dr. Jones, after coming to the . 
oondosioD that the heart is the amaliest in Mies and the largest to birds, thus 
illustrates the theory of the circulation : — The number of beats of the pulse tr 
a minute are in flshes generally from 20 to 24 ; in fr<^;a, about 69 ; in birds, 
from 100 to 200; the pigeon, common hen, and heron having respectively 
130, 110, and 200. Taking animals — in an ox the number is 38; ahorse, 56; 
a sheep, IS ; an ape, 90; a dog, 90 to 96 ; a cat, 100 to 110; a hare, 120; 
a guinea-pig, 110. In human beings, in the flrat year, the number is 116 to 
130 ; aecond year, 100 to 11E> ; third year, 90 to 100 ; about the seventh 
year, 85 to 90 ; about the fourteenth year, SO to 86 ; middle of life, 70 to 
16 ; in old age, 60 to 66. Taking the tnimmnlia generally, the range is 
trom 38 to 110. A close relation exists between the rapidity of the circu- 
lation of the blood and the number of respirations in a minute. From this it 
appears that cold-blooded animals are suii, not from any peculiar chemical or 
physical endowments of the organic or inorganic molecules of their bodies, but 
from the peculiarity of structure of their drculaloiy and respiratory aystems ; 
and that the perfection of these two systems maybe taken as the index of the 
rapidity of the physical and chemical changes of the molecules of their fiuids 
and soUda, the intelligence and activity of the life-actions being proportional 
generally to the rapidity and amount of the physical and chemical chai^;ea of 
the organic and inorganic molecules. 

ON THE 

At the Albany meeting of the American Association, Mr, Jaa. Dascomb 
read a paper on the influence ot' light and water on the plumule and 
radicle in the germination of plants. The theory heretofore held had been 
that the plumule followed the light and the radicle avoided it ShoHz, of 
Berlin, had made an experiment in whicli, by reflecting flght upward from a 
mirror to the mould coDtaioing the seed, the plumule grew down and the 
radicle upward. Mr. Dascomb detailed several carefully conducted experi- 
ments, the results of which did not tend to confirm the old theoij. The 
plumule invariably grew upward and the radicle grew dowuvrard ratber than* 
upward. 

Prof: Agassiz said that for a number of years he bad been making ana- 
Ic^us experimenta. Hia were to ascertain wbetber the direction of the 
plumule and radicle was not detemiined by something within the seed, in 
order to obtain some analogy to the wings, arms, and otiier eiiiamitaea of the 
body of aniaals. He aowed creesea m flower-pota, in different positions, and 
the plumule always grew up while the radide always £rew down, into ranpty 
q>aoe if there waa nothing else there. 
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TRANSMUTATION OP SPECIES IN PLANTS. 

At the last meeting of the British Association, Prof. Heuslow preseoted 
the result of some esperimenla, in which ho bad so &r succeeded in cliangiog 
the cliaracter of j£^[fops ovala as to lead bim to conclude that U. Fabre's 
oripnal statement, that it was the ori^ of the domestic wbeat, TViHami 
ealivam, was not altogether without foundation. He exhibited specimena, id 
wbicb tlie form of ^giirrpa ovaia bad undergone considerable change ; but 
he bad not yet Succeeded la obtaining the characters of Triticam saiivwit. 
Prof. Henslow then exhibited forms of Cenlaurea nigra and C, nigracens, in 
which it was seen that these planla had completely passed one into the 
otlier. He then referred ta instances of the species of Bosa, Primula, and 
Anagallis, passing one into the other. 

Ur. Bentbam stated that when he first began to study botany, he thought 
permanent characters ought to be regarded as distinctiTe of species. Ha 
now, however, believed that permanent characters might be gnten to plants 
by localily and climate, which liad no right to be regarded us distinct 
epedea. He then proceeded to rrfer to his own experience of the Flora of 
Europe, Aaa, and Africa, as contrasted witti that of the British Islands. Ha 
instanced more particularly Sellia perennis and B. sybieatria as the same 
plant, and Taraxacwn obovaia/n and T. lavigaiam. He thoi^ht that all the 
forms of Rubus, with the exception, perhaps, of R. aeaius, ought to be 
referred to R fruiieoeve. Sir W, Jardine reifetred to instances of bu^ in 
which external circumstances changed the color of their plumage and other 
pomts of their structure. FroC Balfour referred to instances of plants which 
varied very much in their characters, according to the circumstances in 
which they were placed. He mentioned the case of Foaledena crasa^tes, 
which assumed, according to its treatment, quite different characters. Acci- 
dental changes in form frequently becatae permanent, of which he related an 
instance in a fern at the Edmburgh Botanic Qaidens. 

ON THE DEVELOPMENT OF THE EHBBYO OF FLOWERING 
PLANTS. 

In a paper presented at the last meeting of the British Association, Prof. 
Henfrey announced that Frof. Schieiden and Dr. Scbacht had given up their 
opinion that tlie end of the pollen-tube produced the embryo in Uie seeds of 
flowerii^ plants ; and had come to the conclusion that the embryo is fbnned 
from a distmct protem mass, contained in the embryo sac. He also pointed 
out that the embryo mass does not become a r^iolar cell covered with 
cellulose till after the pollen-tube has come in contact with tiie emlayo sac 

ON THE GERMINATION OE SEEDS. 

In Lindley's Theory of Hortiadiure, it is stated that a iL Otto, of BerUn, 

employs oxalic add to make old seeds germinate. The seeds are put into a 

bottle filled with oxalic add, and remain there till the germinatton Is 

observahle, which geierally takes place m from tweuty-fbur to (bi^-eight 
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hours, when the seeds are taken out, imd sown in the usual manner ; of 
course, placed in a suitabla temperature aa the seeds may require. Another 
way ia to take a wooUen olotb, and wet it with oxalic add, on which the 
aeeda are placed and folded up, and put into a suitably heated structure. By 
this method, seeds have been (bond to vegetate equally as well as in tlie 
bottle. Essential care must be taken to remove the seeds out of the acid as 
soon as T^^tation is otwerrable. M. Otto found, that by this means seeds 
that wore from twenty to fcnty years old grew ; while the aame kinds, sown 
in the usual maimer, did not grow at alt. 

ON THE SnTDT OF THK FUNGI. 

Ur. C L Andrews, in a recent communication with the Boston Soc. Nat 
Hist, remarked, that Mycology (the study of Aingi), althon^ beset wiUi 
serious difflculdca, and requiring patient and persevering labor, ofTers on 
immense and exceedingly iuterea^g field of study. A series of years would 
be reqtusite to complete a catalogue of those found within the borders of the 
Dnited States. Fries, the well known author of a work on Fungi, mentions 
having found two thousaod species comprised within the limits of a square 
furlong. Their universality is very remarkabie, and we find but lew 
substances in nature exempted from Uieir inroads. Every tribe of plants 
poBBBBsea peculiar and characteristic species on the stem or leaf They are 
found upon tiottles, cloth, thread, opium, roasted meals, dead flies, pigs' 
bristles, old stocking^ and in other equally curious situations. Our ftunjture, 
clothing, fuel; books, food, in short almost every object forms a congenial 
habitat fbr some species or other of these v^;etable growths. 

OS THE FBODUCB AND COHFOSITION OF WHEAT. 

At a recent meeting of the British Association, Dr. Gilbert read a paper 
containing the results <rf" a largo number of experiments made by him and 
Mr. LawBS, during a period of several years, upon wheat grovm in England 
as well OS abroad. Dr. GLbert subjected the various coarse and fine varieties 
of floar to analysis, and showed that the nitrogen increased in proportion as 
the sample was coarser and contained more bran. The Qour that contained 
least nitn^n was that which took up least wat«r in the process of bread 
making, and an mteresUng question arose as to the nutritive value of bread 
containing much or no bran; Dr. GUbert's opinion heing in fevor of the 
latter, as far as working men are concerned, flotwithstanding the theoretically 
higher value of bread containing bran. Another interestiiig fkct stated by 
Dr. Gilbert was, that the Black Sea vrheat in Europe and the Southern Stales 
wheat m America were br richer in gluten than those from more northern 
latitudes, those ^m Dantzic coutaining least gluten, whilst they stood highest 
among bread making grain. The character of the gluten seemed dependent 
in some degree on its oily constituent, and therefore the quality of the bread 
depends on the maturation of the seed. Dr. R. D. Thompson remarked, that 
the value of bread might depend on the state of hydration of the starch and 
gluten ; but was doubtful as to the value assigned to the nutritious qualities 
^of starch, a^ the French chemists proved that the starch was often left nndi- 
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geet^ Dr. Yoelcker stated ttiat he had arrived at similar experimental con- 
cliis ons as Dr. Gilbert, but while he acknowledged that starchy bread was 
mecianically the beat, he combated Dr. Giltert'a view, that tbia was the most 
who'.esome kuid of bread for the working man. He traced the phosphoric 
acid found by Dr. Gilbert in the bran to phosphorus contained aa aucb in the 
gluten, Dr. Voelcker liaviQg found this element in caseine and legumine. 

MICKOSCOPIC DISCOVERIES OF THE NATURE OP BLIGHT IX 
WHEAT. 

M. C. Davaine bas lately published in the Comptes Rendas the result of his 
researches into the nature of bhght vx wheat, of which account the following 
13 an abstract : — Wheat ia subject to a disease which in rainy aeasons is very 
prevalent in certain districts ; it is known under the name of blight. This 
diaeasB ia caused by microscopic ammalcules, whose oi^anization. ia similar 
to that of the cylindrie worms wliich hro aa paraaitea in the vorticeUo and in 
man. They are halminthes of the order of ncmatoides — thread worms. These 
wheat worms have the remarkable capabiUty of remaning in a dry and horny 
Blate for years, and then regaining life and motion on being moistened, and 
this procGBs can be repeated eight or ten times. It waa long disputed whe- 
ther tlicy were animals or vegetables. Ou examining a grain of blighted 
wheat, it is Ibund to consiat of a hard shell filled with w)iite powder. This 
powder contains no trace of staxch ; it consists entirety of microscopic threads, 
which are dry, stiff worma. TVhea placed in water these worms exhibit 
hygroscopic motion for a few momenta. When the wheat ia new they aoon 
make other manifold and considerable movements which are unmistakable 
aigns of life. "Wlien the grain is old it requires several houis, or sometimes 
even days, before ihey reaurae motion and life. In a single grain of affected 
wheat there are generally several thousands of these worms. They have no 
eeiual distinctions ; they are the offspring of other forms. Before a bhght 
comes on there are found from two to twelve larger worma in each kernel 
which is about to be affected, and the females of tbeae lai^r worms have 
been observed to lay e^ia. If blighted wheat is sown with sound, the worms, 
alter a few weeks, and when the sound wheat bas germinated, are awakened 
into life by the moisture of the earth, break through the thin shell which has 
confined them, and follow the dictates of individual enterprise. The great 
mass of them die an unfruitful death, but a few reach the germinated wheat 
and efiect a lodgment \a the stalk under the forming leaves. They are car- 
ried up by the growth of the plant, and in wet weather by their own exer- 
tions. Aa they are dried up most of the time, they suffer no conaiderable 
change until they enter into the forming kemela and lay their eggs. The 
blighted wheat Is no more grain than nutgalls are fruit Its tissue is com- 
posed of hypertrophical cells. It is only after the worrea have entered this 
tiaaue that their reproductive organs become distinct. Both males and 
females become much larger, but the females are larger than the males and 
lay a multi^de of eggs, in which can bo seen an embryo that soon breaks 
through tb< membrane of the egg and commences its larva life. Ey the time 
the eound com Is ripe the parents are dead, their remains are dried into 
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almost DOthing, the egg BbeUa m« alasorbed, and the greia ia spptiealij 
flUed with nothing but white powder. This is, as before stated, the dry 
hehuiuthea. 

OBIGIH or THB WHKAT PLANT. 

Ifudi interest baa of late been excited among botanists bj tho etatementa 
of MU. Fabss and Duvu, that the; have succeeded in producing the colU- 
Tated wheat (TWHcum saimtm) from a varietf oT graag known in the south ot 
Eunipe as -.Bgilopi orata. This grass under cultivation ia said to assume tlie 
form called JSgUops triiieiidea, and finally to become wheat M. Fabre says, 
that the complete change was produced in twelTs years by constant cultiva- 
tion. If this view is correct, then botanists are wrong in supposing wheat to 
be a THticum, and it must be r^arded merely as a variety of ..Sgilopa, kept 
up entirely by the art of the agriculturist We do not see common wheat in a 
wild state, but we meet with the grass whence it is derived. Wheat would 
seem to be a variety rendered permanent by cultivation. The opinions of Fabre 
have been supported by strong evidence. Of late, however, M. Godron has 
published a paper in the Artnales des Scienca SalweUes, in which be maintains 
that jEgilopa triticiides is not a mere vaJTely of jBjilops orata, but that it is 
a hybrid between the cultivated wheat and the latter plant This statement 
seems, at all events, to confirm the idea that wheat and the .^Egilojia are 
nearly aUied plants, for hybrids are not easily produced, except betwewi 
plants which resemble each other closely. This would be the first known 
instence of a hybrid among grasses. There can bo no doubt that the wheat 
and jEgiiopa orata are congeners, and that they exhibit evident marks of 
resemblance. There appears, therefore, ia be much pkuaiblhty in the state- 
ment of Fabre ; and the hybridization spoken of by M. Oodron may be merely 
such as would occur between varieties of the species. The matter is, there- 
fore, by no means settled, and further experiments are required. 

SEA WEED FOB FOOD, 

At a recent clinique of the New Tork College of Phydcians and Surgeons, 
Prof Daltou discussed the subject of articles of diet prepaxed in part from sea 
weeds, or Algfe, tbr the use of that class of patients for whom Todme is indi- 
cated. The Professor showed and distributed speramena of the preparations, 
such as biscuit and chocj|Bt«, together with the sea weeds which entered into 
their composition. 

He stated that recent researches by Dr. John Davy and ProC Apjohn, of 
TrinityCollege, Dublin, had proved the great value of many varietieeof Alg^ 
as articles of nutriment ; that they bad established, experimentally, the fact 
that they contain the Protein principles so necessary for the support of ammal 
life, to a greater amount than even the best wheaten flour ; that they abound 
in the phosphate of lime and the fixed alkalies ; and that they contain such 
quantities of lodiiie as should render them very valuable articles of food for 
persons laboring under scrofulous and tuberculous diseases. 

The attention of a firm in New York having been called to this subject^ 
these gentlemen bad formed and succeeslully carried out Uie idea of preparing 
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articles of diet wMch Bhonld abound in the active pnnciplea of these Atja, and 
should at the same time be palatable and digeatible. For this purpose they 
hare selected some of tbeae sea weeda best adapted to the object in view; and 
after diying and grinding Ihem, have incorporated them with other conimon 
eeculent materials, such aa Sour and cocoa, and converted the mizturea into i 
bread, biscuit^ chocolate, and thi.i Uk^ 

Tbe preparations exhibited are ceri^ainlj verj palatable, and, wa are assured, 
are entirel; digestible. Their constitution waa stated to be such that eack 
biscuit TreigliiDg half an ouuce, contained about one thhtieth of a grain of 
lodiTie I and that a umQar amouot was present in the quanCitj of chocolate 
required for each cup of the liquid beverage. After some remarks upon the 
composition of cocoa, and the peculiar advantages of a combinatiOQ of it witli 
a Datural Iodine-bearing substance to produce an agreeable substitute for the 
cod-Uver oil which is so offensive to most tastes and stomachs. Dr. Daltoa 
concluded by observing that, although these preparations bad not as yet been 
tried aa to their medicinal efQcacy, the principle involved m them was one 
which deserved tbe serious attention of the profes^on ; and he hoped their 
merits would ba tairly and liilly tested 

JAPAMIBB COTTON AND HEUF. 

Samples of the cotton and hemp nused in Japan have recently been received 
in this country. The cotton, examined under a glaas, is not as fine as the 
average of American, and the fibre is shorier and more ea^y broken. It bas 
a fine color, however, and the fibre has a greater number of barbs, so that it 
will draw, with proper handling, into a ve>7 fine thread. It has apparently 
a great many natural crooks in each fibre (this appearance may be given to it 
in dregung), which readers it easier to spin and makes a bat of it very elastic 
From this cause and a natural barHhuess owing to the number of barbs in the 
fibre, it feeh to the touch very much like wood. The hemp is entirely desti- 
tute of any flinty appearance, and poEsesses a long woody fibre about five feet 
in length. Ttie wl ole resemblea the thin bark of a tree until separated into 
BbKB, and is quite itif^ with a resiuouB sap. 
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MATimJCCl'S KBCKNT EIPEEIMKNTS IN SaLKCTRO-PKysiOLOGT. 

Prot Uatteucci, in a letter to Prof. Faraday, May 1, 1856, communicates 
the results of his recent eiperiments in electro-physioli^y. He says;— 

I liave lately succeeded in demonstrating and measuiing the phenomenon 
which I have called muscular respiration. This respiration, which consistB in 
the absorption of oxygen and the exhalaOon of carbonic acid and azole by 
lifing muscles, and of whidi I have determined the principal conditions and 
intensity compared with that of the general respiration of an animal, baa lieen 
Btudied particularly on muscles in contraction. I liave proved that this respir- 
ation increases considerably in the act of contraction, and have measured this 

A muscle which contracts, absorbs while in contraction a much greater 
quantity of oxygen, and exhales a much greater quantity of carbonic acid and 
azote, than does the same muscle in a state of repose. A part of the carbonic 
acid exhales in the air, the muscle imbibes the other pari, which puts a stop 
to successive respiration and produces asphyxy of the inasde. Thus a muscle 
soon ceases to contract under the inHuenco of an electro-magnetic niachine 
when it is enclosed in a small space of air; tliis cessation takes place after a 
longer interval of time if tiie muscle is in the open ah', and much more slowly 
still if there be a solution of potash at the liottom of the recipient in which ths 
muscle is suspended. Muscles which have been kept long in vacuum or in 
hydn^en are nevertheless capable, though in a less degree, of exh^ing car- 
bonic acid whQe in contraction. This proves dearly that the oxygen which 
furnishes tho carlranic add exists in the muscle in a state of combination. 
Accorduig to the theories of Joule, Thomson, tc., the chemical action wliicli 
is transformed, or which gives rise to heat, is also represented by a eertaon 
quantity of tu uito, or by an equivalent of mechanical worlc I have there- 
fore been able to measure the ilieoJ-eticol viork duo to the Oxygen consumed, 
tailing the Dumbers which I had found for muscular respiration during con- 
traction, and in consequence the quantity of heat developed by this chemical 
action, and finally this Oieoreiicai work according to the dynamical equivalent 
of heat I jave compared this number with tliat which expresses the real 
Kork which is obtained by measuring the weight which a muscle in contraction 
can raise te a cerlidn height, and the number of contractions which a muscle 
ofui peiform in a given time. It results ftom tljis comparison, that the first 
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number is aomewhat greater than the second, and the heat developed byoon- 
traction onght to be admitled among the c&uaes of tbia nlight diSereace : tbese 
two numbers are therefore sufflcientlj in accordance with each otber. 

I have completed these reBearches by some new studies on iiidttced am- 
tracticn, that la to say, ou the phenomcuon of the irritation of a nerve in con- 
tact with a muscle in contraction. A great number of esperiments la,tely 
made on the discharge of the torpedo, and on the analogy between this dis- 
charge and muscular contraction, have led me b> establish the existence of an 
electrical dlacbai^ in th6 act of muscular contraction. The general conclusion 
to be drawn from these researches is, tlierefore, that the chemical action which 
accompanies muacular contraction developea in living bodies, as in the pile or 
in a Bl«am-engine, heat, electrici^, and via vtvo, according to the same mecha- 
nical laws. 

Allow me lo describe to you briefly the only one of these experiments 
which can be repeated in a lecture, and which proves the principal Ihct of 
these researches, allhoi^h it is liiml«d to prove that muscles in contradioD 
develops a greater quantity of carbonic acid than those in repose. Take two 
wide-mouthed glass phials of equal size, 100 or 120 cub. centims, ; pour 10 
cub. centims. of lime-water (eau de chaux) into each of these phials. Prepare 
ten tVogs in the manner of Goivani, that is, reducing them to a piece of spinal 
marrow, thighs, and iega witliout the claws, which are cut in order to avoid 
contact with the Uquid in the phials. The cork of one of these phials is pro- 
vided with five hooka, either of copper or iron, on wliich five of the prepared 
frt^ are fixed. Through the cork of the other phlat are passed two iron 
wirea, bent horizontally in Uie interior of the pliial ,- the other five frogs are 
fixed by the spmal marrow to tbese wh-es. Tliis preparation must be accom- 
plished as rapidly as poB^ble, and both the phialsbe ready at the same instant, 
and great care taken to avoid the contact of the frogs with the sides of Uie 
phiala or the liquid. When all is in readiness, with a pile of two or three ele- 
ments of Qrove, and with an electro-magnetic machine, such as is employed 
for medical purposes, the five fhigs suspended on the two iron wirea are made 
to contract AAer the lapse of five or six minutes, during which time the 
passage of the current has been interrupted at intervals in order to keep up 
the force of the contractions, agitate gently the liquid, withdraw the Iri^s, 
close rapidly the phials, and agitate the liquid again. Tou will then see that 
the lime-waler contMued in the phial in which the fi^>ga were contracted is 
much whiter and more turbid than the same liqiud contained in the other 
phial in which the frogs were lefl in repose. It is almost superiluoas to add, 
that I made the complete analysis of the air in contact witli the fii^ accord- 
ing to the methods generally employed. 

ON THE ASSlMILAnVB POWER OF VAKIO08 FATTV BODIES. 

All fatly bodies do not possess the same power of assimilation ; some are 

digested with an almost inexhaustible facility; with others, on the contrary, 

tlie oi^anism soon arrives at what may be termed saturation; so that ^er 

a certain time the fatty body will be fbnnd in the excrements, almost nn- 
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3&0 AKHUAL OF BCIENTIPIO DI|COTEBT. 

M. Bertbe tella us that butter, (dive, po[^7, dmoud, and wbale oOa, Eng- 
Ijab cod liver oil, cod liver oil washed or discolored with alkalies and charcoal, 
and pure brown cod liver oil, were all auccesaively adminiatered bj him K> 
one maa in good hetJth, and under a regular diet, in dosea iocreasii^ from 30 
to 60 gianunea during the iaj. Bj- an exact daily determinatiOD of the 
quantity of oil contained in the fecea, he ascertained the average number of 
daya neceeaar; to arrive at complete eaturation, that ia, when the whole of 
the btt; bod; waa found in the excrements ; — Tor poppy, almonds, and olive 
oils, twelve days ; for butter, whale oil, and English cod liver oil, decolored 
or washed, about a month ; while pore brown cod liver oil administered for 
a month, lailed to produce any perceptible increase in the fatty matter of the 
excrements. Whence M. Bwthe divides ilie tatty l>odie8 into tliree classes, 
based on their powers of aseuiojlation. 

Irf CIms.— Bodies dilBcult of assimilation : — Poppy, almonda, and olive 
oils, and probably all the vegetable oils. 

Sd Class. — Assimilable bodies : — Butter, whale oil, white^ washed, ca 
daocdOTed cod liver oils, and proljably all the animal tats. 

3d Olaaa. — Ter; aaaimilable bodies: — Brown and pure cod liver oiL 

VTVTPAKITY AND OVIFAKITT. 

At the American Association Albany meeting Professor Agasaiz made a 
communication on viviparity and oviparity, which, his reseanihes in embry- 
alogs have thrown great light on. At one time it was l)e1ieved tliat those 
itnimaU which brought forth their young alive, had peculiarities which indi- 
cated exclusive relationship. The prc^reaa of emtiryology had proved ftat 
there waa no such relation^p, and no radical difference between viviparoos 
and oriparoua MilnmU lu the lamily of snakes Iheta were Tiviparous and 
oviparous genera. The vipers brought forth tlieir young alive, but they wwe 
no more like quadrupeds for all that Among quadrupeds, too, the marsu- 
pials, when first bom, were carried about by the mottier, attached to the nip- 
ple, until tiiey were capable of being bom again, and standing on their own 
legs. Placental connection between mother and young waa of no considei^ 
able consequence. Sharica showed that — some oviparous, though sharlcs had 
not many eggs Uke roost fishes, but few and large in proportion to their siz«^ 
aa those of a ben ; some viviparous without placental connection — and soma 
with. Yet the mode of development in all three waa precisely the same, 
and was a sbarlt development. There was nothing in it whidi was allied to 
that of birds in animals. This had a decided influence on classification. 
There was no reason f<^ separating the marsupials fitim other mammals. In 
each group and different chtsa the relation between the modes of develop- 
ment indicated the real relations of the animals. Animals which wore de- 
veloped in the same manner were sure to be found in the end to t>elong 
to the same general division. He would maintain this, that the distinc- 
tions founded on comfdicationa of slxuoture must be given up tbr general 
(dsssifictition, and confined t« the minor distinctions. This was a modifica- 
tion of the system of Cuvier, but he trusted that we should not much longer 
be compelled to depend on complications of stmctura for general divi- 
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wona, but have a principle over which there Bh mid be no posabUity of dis- 



Tbe fbUowing is an abetract of a pqrar recently read before the National 
InatiCuto at 'Washinglon, bj James Jarvia, Esq., who haa been engaged Bince 
1849 in a eeriee of experioients concerning the Tecedo, orahip-wonn, b; order 
of the Bureau of Yards and Docks. In order to ascertain the best composition 
for resisting the attacks of the teredo upon wood he painted a number of 
blocks and boxes with various compounds — some he left unprepared, and some 
partij painted — and Bunk ihem in Elizabeth rirer at Norfolk, Ya, in the 
month of ApM. 

I commence about the twelfth of June to examine the blocks and boxea. 
I have never been able to discover any of the aninutlcula until about the 20th 
of June. The examinaUon takes place as follows : The blocks and boxes ore 
taken bora tJieir locations and wiped clean and dry of the fucus and barnacle. 
After a strict examination, and seeing no orifice, I apply a magnifying gloss, 
with which I run over the surface ; no hole appearing where a minute animal 
might have entered, I take a One shaving off Uie aur&ce, and then apply the 
glass agiun. Aboat the 20th of June, annually, I begin to discover a minute 
hole ; I then cut around the orifice, and see a very small white bulb of almost 
invisible matter. I remove the atom by lifting it on the point of a fine 
needle, and place the object under the microscope, where I see developed the 
Teredo, the Salt-wal«r Worm, perfect in all its parts, and capable of cutting 
wood lor its subsiBtence. As soon aa the shell-fish is discovered, the cmat 
wbich protects the annual caa be also seen formed around it Daily the animal 
continues to grow oAeod — I say grow ahead, for these creatures have no loco- 
motive powers ; Ihey have neither anus, legs, nor fins, but. grow like on 
oyster ; they are a gelatinous substance ; their babitatiojis are only in wood. 
As they grow, they manufkcCure a calcareous aheathmg adherent to the sur- 
tace of the burrow. The animal grows as that envelope of lime increasea in 
size ; but at all timee the shell-Mi seems to fill the latter. During the sum- 
mer the; grow from six to twelve inches in length, and generally to about 
three-eighths of an inch at most in diameter, at NiKlblk harbor. The worm 
ezcavat«ea tunnel equal to twelve inches in length and three-eighths of an 
inch in diameter; the wood excavated would be more than a cubic inch, if in 
a solid piece. The body of tbe worm and its shelly envelope, if in a solid, 
would not be half its contanta What becomea of the wood excavated ? 

I continue to place the blocks in the river until after frost ; I have never 
(so tar) discovered any sign of the shell-fish in any of the pieces of wood 
depomted aitsr tbe 2Bth of September. It day be relied on as to the harlior 
of Norfolk, and I suppose of the Chesapeake Bay and its tributaries, up stream 
aa far as the water is sufficiently salt, that the salt-water worm does not haleh 
befcre the 20th of June of each year, and that they do not enter after tha 
80tb of September of each year. The abell-Qah behig batched before tbe 30tli 
of September will owtinus to do domima until the cold weather deatn^ 
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them or the wood ia broken, and they die or waste away io their alcovca Jn 
the harbor Of l^cw York 1 euppose their developmeDt commences some time 
oboat the first of July. I am not sure, but I believe that they will keep 
developing the whole year ia the waters aa far south as ChariCBton, S. C, as 
well as in all the warm climates, the West and East Indies, &c. In the har- 
bors of Boston and Portsmouth, New Hampaliire, where we have Navy Yards, 
the worm does but little injuiy. Files driven for any of the bridges cros^g 
ftom Boston to Cliarlestown, or crosung the river from Portsmouth to Klttery, 
Uaine, will not be injured in a nuinber of years ; the wonn in those harbors 
is small in appearajice, like vennicelU threads used in soups. The damage 
done to piles in those harbors is at high and low water marks ; there seems 
to be a pause when the tide is done running up or down, and at those two 
pointa only are these animals mischievous ia those harborB. It is said that 
they are not as destructive near the Saw York city side^ either in the North 
or East river, aa they are on the Brooklyn side or the Jersey ade. I have 
seen wood aerioudy iiljiirsd on the Long Island (Brooklyn) side ; and have 
been well informed that the piles driven at t^e different ferries on the New 
York city sides (North and East) are but tittle damaged, compared to the 
injury done in the Bay betwixt tlie Navy Yard, at Brooklyn, and the dty of 
WiUiamaburg, Loi^ Island. One thing is certam : all vessels employed in the 
New York trade should be protected from these enemies to commerce. I 
suppose the cause of the worm not developing near the wharves of the dty, 
ia the great ijuautity of fllth which must run o£f into the river, and may act 
as poison to the animal. In the harbor of Baltimore, as high as the baain, the 
worm does not appear, and as tkr down in the harbor aa Fell's Point, (he 
animal does but little damage. Bafts of timber remain in the docks all the 
summer months, without being injured. It is not advisable to risk a vessel's 
bottom, unpr^artd, aa bw down aa Fort McHenry; and nowhere in the 
Chesapeake Bay. I believe it dangerous to risk, unprepared, vessels' bottoms 
jn any river or inlet five miles fhim its mouth, that empties into the Chesa- 

In the harbors of Basics and Portsmouth, N. H., it ia unnecessary for piles 
to be cborrsd, or to have the bark on, or to have paint and other substances 
on them ; for the timber is secure from serious damage by tbe sbell-Gsh for 
twenty-five years, and thai will be aa long aa the timber expoaed to open idr 
will continue clear of other decay. I would prepare or leave the barii on all 
the piles which I should drive in the harbors of New York and Baltimore; 
for I believe that hi a very dry season the worm will develope in the harbor 
of Baltimore below tbe baain. Thero have been such seasons. I am sura it 
wiU be found to be more safe to have all the piles driven near the wharves 
of New York atj, on the East or North river, prepared t^ainst the salt- 
water worm. In this harbor and its vicinity, it ia positively neceesary that 
the pUes be protected, that ia, that thej are driven in hark, or preserved in 
another maimer aa made phUn in this communication.* 

The bottom plank of a ship vnpToUc(ed here, and kept submerged one sum- 
mer, will be destroyed. The inside, that is, the wood betwixl the out and 
in^e Eur&ce of the plank, will be riddled to a honey-comb in t^pearance ; 
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and alchough ao riddled, t^.tre cannot be seen a hole on Uie aitCiceB where 
the oninml enier$. I underscore tlie word "enters," because writers saj 
that "the worm eniera into the minute pores or perforations of tho wood." 
It may be so — these animals may eater ; but I doubt it, and I doubt that 
any ma,-., living or dead, ever saw one of these animals' "erduded from the 
egg." As soon as thej are brought fbrth (no matter how), they commence 
their ravages. On the surface of the wood exposed there is uerer a yisible 
sii^ of an oriSce whilst the wood is wei Mark this : the sixteenth of au 
inch from where we may say ia the embryo, they haye grown to a size in 
diameter equal to the distance grown ahead. These aoimals bare a head or 
bivalved auger, two paria working on a hinge, something like small pear! 
cups with fine cutters (teeth), that look under the microscope well adapted to 
the destructive purpose, were the substance a custard to pass tluiiugh, 
instead of its behig, as it often is, a hard pine knot. How strange it is that 
these creatures will pcribrate the hardest wood ; I olten believe that they 
have a power (perhaps a peculiar acid) with nhich the liafdest substancea 
can be sotUned and perforated. 

These destructive animals hare posteriorly two minute tubular inlets, 
through which the water as well as the oxygeu can bo drawn. When a 
vessel's bottom ia examined that has been prepared egainst the attack of the 
worm, by exposing the bottom to the sun so as to dry it. hundreds cf these 
tubes can be seen thrust through the surface, that were invisible when the 
bottom plank was first cleansed of the weed. It is to get a supply of water 
to moisten them, that tbej make use of their membranous tubular appen- 
dages. 

One authority sajs, they were originally brought from India. I aja almost 
certain that the aborigines of this country had to take their canoes out of the 
water to preserve them from their ravages. These animals, with all their 
destructJye powers, never bore through a sliip's bottom plonk — never paaa 
through it to open space. The empty boxes which I have bad in the river 
prove this beyond all doubt : more than one hundred boxes have been 
eiamined, and not an orifice to be seen on the inside of the box, and no 
place of enterii^ o-i the outade surfkce ; all the parts that are injured by the 
worm, are hetioixt the out and inside sur&ces. If two pieces of wood are 
fitted t«gether*cloBe, these molludra will pass on as if it were a solid block. 
The; are the secret agents, the cause of many ships being "in tlie deep 
bosom of the ocean buried." So far as I have seen, there is no wood, bitter 
or sweet, except the cabbage-tree, that the worm would not attack or enkr. 

I have prepared many of the empl^f boxes by painting them, leaving a 
smaJl part, the edges, f/are, purposely to invite attack ; and have never failed 
to have the animal in abundance. I have prepared rods not more than ono 
fburth of an inch in diameter, with difi'erent kinds of punts, leaving one eod 
bare ; the worm would appear at the bare end, and bore on to the other end 
of the rod, one foot in length. 

The hoses prepared with paint have not been damaged, oxceft from the 

injury commencing at the select part left bare or unprepared. The boards of 

the boxes were generally three eighths of an inch thick; by holding the box 

16 



863 AMKUAL OF SCIEirirFlO 

np to the %ht after the death of the fttiima], the meandering of the worm cot 
be traced very dose to the outade, and as close to tlie inmde surface; bu. 
never pasaing through inte the water, or to open space inside of the surface. 
As they progress through the wood, they take care to keep in separate cells ; 
and how strange it is, when their mouth-pieces come to an inoonceivablt. 
thinness of the outside surfhee, or very near one of their species, they '-try 
back" — turn from the opening they would cause by interfering wi'.h theu" 
noighhoi's habitation. 

Many vessels proceed to sea having parts of their bottoms destroyed, which 
Is unknown t« the captain, owners, or onderwriters. Oiie nail-hole in a sheet 
of copper neglected, having no nail driven in to stop the vacancy, might be 
the cause of the loss of a ship ; for wherever the water has access to the wood, 
oert^nly there the worm will be found. A ship with a copper bottom may 
be in Norfolk harbor, and her bottom supposed to bo perfect ; at the same 
time one or two sheela of copper may be o£^ and the worms may have com- 
pletely destroyed the inside of the plank that is betwixt the inner and outtr 
Burfkce. This perforated part of the bottom may strike against a hard object 
•t sea, the plank be broken in, and the ship lost. I do not doubt the above 
bag frequently been the case. Where a ship's bottom is not protected with 
copper, frequent search should be made for these animals, by which many 
lives might be prolenged and valuable property saved. 

It has been observed by a writer, that these animals do a great benefit 
to commerce by destropng the floating wrecks at sea, and sunken logs in 
harbors. 

In specimens of wood which are letl in the river for more than one season, 
there will be found, ailer the winter has passed away, the animal alive in 
many of the cells. There will be seen also many cells without the animal; 
after its death the shell gets broken, and the animal (a mere paste) is washed 
away by the waters. 

I believe I have said enough of these enemies lo the commercial world, to 
all foundations requiring piling, and te the wood material generally, wher- 
ever kept m the salt water in a temperate climate. 

In regard to the prevontivos against the ravages of these destructive 
creatures, I will offer a few remarks. _ 

Tredgold says that they never touch bitter wood. I tried all kinds of wood 
Dsed in building ; tbey bore all. Ue also says, that charring the surface is 
not found te be of any uge. He is certainly mistaken ; no worm ia found in 
charcoal; it is too pure. The charcoal most rub off before the worm can do 
damage ; a pile may remain submerged for a century, if the charcoal part ba 
perfect. Should the charred part be worn off by the ebbmg and flowing of 
the tide, and the wood be subject to the action of the water, the shell-fish ia 
sure te appear. One great neglect in charring is, that the heat required te 
bom the wood to cliarcoal on its outside sur&ce will cause .i disruption, a 
fissure, that the fire does not reach ; this track remams uncharred, the water 
reaches the naked wood, and the terrible animal appears. Fill these fissures 
or cracks with hot coal tar, and the piles will be safe as loi^ as the charring 
It perfect, and the coal tar doea not pass off; or you might fill the Baaarea 
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with two or three ooata of white lead, white zinc^ red lead, taUtw, or any good 
strong-bodied paint,_and the piloB would be secure as long as the charring 
and painta remain uninjured. Sheets of copper are used by all the mercantile 
and naval world aa the very beat article. It laata longer and la cheaper in 
the end than any other metallic Bubitanis. Iron Boon corrodes SJid becomes 
loose, the barnacle and sea-weed fasten on it much more Uiau on copper; 
sheets of zinc have been used, but the^ soon wear away; lead is too heavy. 

Any BtroDg-boi^ed paint, auch as white zinc, white or red lead, verdigris, 
Roes's metallic, Edwarda'a red — three coat4 of these paints will secure the 
bottom of a ship one or two yeare from the salt-water norm. Three coats of 
hot coal tar and three coats of hot naphtha, applied to dry wood that the 
pores nay be illed with the liquid, will keep the animal ok, provided these 
substances are not rubbed off so aa to leave tbe wood naked. It is quite pos- 
sible that, after a year or two, the paint would become in^pid, and come off 
in aheela or scales — Gtmiliarly called "scaling off;" whenever this takes place, 
the wood is in danger. The coal tar and the naphtha may, in a year or more, 
pass off by bang dissipated, drawn out by the Sowing and ebbing tides. It 
ia certain, that as long as the above substances retain their purity, snd can 
^ bekept on tbe wood, the wood will be perfect tK>m the water; andlamsore 
the worm cannot develope itself, unless the water readies tbe wood. 

It has been suggested, that if wood were first saturated with corrosive 
sublimate and then well painted, it would be an excellent preventive. It 
would most certtunly protect the wood.from the ravages of the worm ; but it 
would be found to be quite troublesome to saturate the bottom plank of a 
large ship before or atler it waa put on the frame of the ship. Three coats irf 
white zinc paint would have the same eftect to keep tbe animal flrom the wood, 
as the poison and tieo coats of white sine paint - 

The bark of all trees, as long as it can be kept on, is positively one of the 
best aecuritjcfl for piles, except copper : copper is superior to all metals or 
substances known as regards protection from the ravages of tbe salt-water 
worm. White zinc paint is superior to Clipper in keeping the coral deposits 
off of the bottoms of ships. The depodts in the West Indies are in the fbrm 
of vegetation, viz. trees with their branches, all tubular, and containing 
insects. In Korfolk harbor, tbe common barnacle and often tbe oyster are 
the deports. These accretions are great hindrances to tbe sidling of ships : 
when a ship's bottom ia filled with aea-weed, or the common barnacle, or 
any coral formation, the sailora say tbe ship is "very Ibul" and cannot sail 
fast 

To preserve pilea, I would drive bU I could with tbe bark on. There is no 
danger whilst the bark is kept on. The barnacle on p^ea does no injury. 
Charring is excellent, provided the fissures are filled with hoi coal tar, or soma 
other substance of equal virtue, sucb as the paints already named. White 
£inc paint will be found excellent to keep the shell-Qah from the wood where 
piles may have the bark broken off before being driven. 

I beheve that three coata of white zinc paint are next beat to copper as a 
pKBerratJTe ag^nst the ravages of these deatnictive evil-doers. 
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3 DTTESITNAI 

It appears certain that coDstdpatiou is more fieqnent than fbrmerlj. Ooe 
great cause of this is our mode of t^mg com, the iMtdt of whidi is, the 
extraction of ell the bran oontained in tba flour, wbon dooe, aa it now is, to 
20 or S6 per cent, instead of 10 ts 12 per cent, which used to be the amount 
removed twenty Tears ago. M. Mouriat conrndeTB, that in the internal part 
of the pellicle there exists a ferment which renders starch fluid, and wbidt 
has the property of converting this substance ioW sngw, wMcii otlierwl» 
would be rejected by the intestines as unassimilahle. Thus, if bread in which 
the braji ia left is not BO oourishing as bread which is deprived of it, thia 
inferiority is oompenBated for by qualitieB which are important with respect 
to digestibility ; it is also mora rapid. Moreover, whether from its fermenting 
properties, or by a mechanical effect of the ligneous matters which it con- 
tains, it has the effect of increasing the peristaltic movement of the intestines, 
and consequently of aiding Oieir evaaiaiione. Bran has at aU times one ines- 
timable advanlage over medidnal drugs ; ' it does not &tigue the digestive 
□rgan^ and frustrate the intestinal contraction, which is, to the degree 
desired by nature, necessary for tba regularity of tba functions. Finally, it 
has not the disadvantage of medidnal substances, of lomng its efficacy Irom 
habit, and thus requiring increasing doses to keep up its action. Liebig says, 
that ttie separation of bran from tlie flour u ratho' it^urkms Sum vs^ to 
rmirilum. In many parts of Germany, and almost all over France, the pea- 
santry use tbe bran witb the flour, and tiiere are no people whose digestion 
is in a better state. It should be remembered, too, that by using unbolted 
flour fcr bread, we increase the product at least a fifth or mslb. — Joumai dt 
Chimie Mtdicale. ' 

MOBTALTTT FBOU OHLOBOFOKM. 

It spears that the mortality in the London hospitals has increased since 
the introductbu of etherization from 21 to 33 per cent. ; or, to vary the ex- 
pression, instead of amputation being fatal in a less proportion than 1 in 4 of 
those operated upon, it now proves fital to 1 in 3. Ia not so enormous a 
sacrifice of life too high a price to be piud for ansslbesia, even granting that 
this cannot be otherwise obtained with perfect safely 7 Is life to be held aa 
nothmg when compared to pain 7~ Jfedfcai KmM and Gateiie. 

OM THE CAD9B OF THE FLmDIXT OF THE BLOOD. 

One of tbe moet valuable papers brought befbre the British Assodation at 
its last meeting, was one by Dr. Blchardson, on the ctKise of the fluidity of 
l^e blood. Tbe pmnt of Dr. E.'s researches consisted in the ^scorery of tlte 
volatile alkali, ammonia, as a constituent of the living blood, and its eeospa 
from blood abstracted from the body. Tbe author related a long series of 
demoi^stratire experiments, all provir^ not only that ammonia was present 
in tbe blood, but that upon its presence the solubility of the flbrine, and 
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therefore the BnidilT' of blood, depended. The peculiarity of this domoa- 
stratioa of the cause of the fluiditj of the blood is, that it explains Che diss- 
ent hypoth!i!;es which hare previously been offered on t}ua questioo, aod 
Bhowa in how &r these hypotheses have approached or fell short of the 
truth. In concluding his paper, Qr. Richardson pointed out that imriionia, iu 
comhinaUon with carbonic add gas, ia a conatant couatitueat of the air 
expired hi the breath. The presence of anunonia in the animal economy, and 
its evolution in respiration, was of interest in that it connected more closely 
the lunit that exists between the animal and vegetable worlds. But the sub- 
ject was of the (^^atest importance in relation to the causes^ the nature, and 



ON THE PEOPAGATION OF OYSTBES. 

Ur. T. C. Eyton, in a report to the Britjah Aasociatioa at its last meetings 
on the oyster beds and oysters of the British shores, stated, that he had (bund, 
on examining the spawn of three oyaleta, on a rough calculation the number of 
young was about three millions ; they were aemi-transparent, with two red- 
dish elongated dots placed on each side, behind the cilias, which were in 
eonstaJit motion, and they are exceedingly tenadous of life. From observ- 
ations made, it appears tiiat tbe month' m^ht be advantageously altered iu 
many beds, so that the markets might be supplied tiu'oughout the greater part 
of the year. The depth of water is the chief cause of the different time of 
spewnmg. The common opinion that oysters spawn in masses is erroneous ; 
and for the benefit of oyster-eaters, it appears that they are best for the table 
oat of shallow water and at the entrance of rivers, as they feed qmcker in soch 



ON THB DKBClOtlS CHABACTKE OF THE BOTIFEBA. 
Mr. Goese, in aconununicalion (o the Boyal Sodety, shows that Ehrenberg's 
conclusiona req)ecting the hermaphrodite nature of the Kotifera are not borne 
out by facts. In 1846, Mr. Brigbtwell anaounced his important dlscoveiy of 
separate sexee in a Roliferons animal, since named Ai^UmchTio. The dicedous 
character has been subsequently extended &om a species to a genoa, and &om 
the various analogies which have been discovered between them and other 
Mij mfllH j Mr. Qosan assigns to the Botifera a zool<^ical portion among the 
articulata. 

CtJEIOUS AHATOMIOAI. OOtLBCnON. 

M. Seibee, of the Jardin dee Flantes, Paris, availing himself of the oppoN 
tunity which the war in the East afforded of collecting a great variety of 
^pea of humao beads, until now unrepresented in the museums of Europe, 
directed the persons iu charge of the French Hospitals at Constantinople to 
make the desired collection and send it to him. These heads were preserved, 
just as they were severed from t±ic body, by means of a new process dis- 
covered by M. Houi, of Paris. The process consists m placing around the 
d >ad matter — flrsl^ earth on which sulpbaric add has been poured, and with 
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which fioweis of nilphur have afterwards been mixed; and Becoadl7, alter 
the earth has been placed arouod the object to be preserved, in ponring over 
the earth a certain quantitj of chloroform. The case must be ia lead and 
hermetically sealed. An interesting &ct connected wilb the process ia, that 
it is not only useful in preserving dead bodies in hermetically se^ed cases, 
but after remaining a certain time in Qiis prepiovtion, they reeist the action 
<^ the atmosphere. 

ABTIFICIAI. PHODUCnON OF FISB. * 

M. Coste, the French ichtttyologist, commuoicated a curious and important 
feet to the Academy of Sciences of Paris in its last sitting — namely, that in 
the dsterns for the artifldal production of 9sh which he has established io the 
College de Franca, a female trofit produced by the artificial proceea, and aged 
two years and a hal^ deposiCed in a few days 106G aggs, and that they 
were fecundated with perfect success, and with comparative little loss, by the 
milt of a male trout, aged nineteen months, also produced arti£datly. This 
is the first instance on record of artificially-produced trout having reproduced, 
and having done so, not in a river or stream, but in a mere dstem in which 
&e water is only renewed. 



M. Reynal, of the Veterinary School at Ayortj France, has communicated 
to the Imperial Academy of Medicine the results of investigations upon the 
poisonous properties acquired by brine, after a con^derable length of time, 
in which pork or other meats had been salted or ptckled. The poisonous 
properties, ho states, are acquired in two or three months after the prepara- 
tion of the brine, and Its use then, mixed with food for any length of time, 
even although in small quantities, may produce death. A simple solution t£ 
salt in water, after the same length of time, does not produce Che same eCTect. 
The poison acta as a local irritant, exciting violent intestinal congestion and 
infiammation. It likewise increases the secretion of the skin and kidneys, 
and exerts a direct effect upon the nervous system, ^ving rise to trembling, 
loes of sensation, convulsions, iic 

VIT1PABOD8 FISHES. 
At a recent meeting of the Boston Sodety of Natural History, Prof Agas^ 
stated ttiat, a few years since he had described a new family of flshes, 
Mmbiolocoidce, in which (he mode of reproduction is viviparous. He had now 
to announce the fact, that, in another tamily, and one well known, there is 
likewise viviparous reproduction. He had recentiy been examining the 
ovaiy of the common haddock, and had found the ova already passed the 
stages of segmentation. He had not yet been able t« examine them during 
the latest porioda of development, but he had no doubt tliat the embiyos 
were developed within the ovary. He thought, however, that the young 
might be brought firth in some kind of an envelope, aod thus escape observa- 
tion. In the cod, whiting, and American 'lake, the ora likewise undergo 
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dsTelopment in tha orar;. Fro£ Agassiz was ioibrmed by the fisbennui 
who had supplied him with the specimens in which this discoreiy was made, 
thaC ho had for a long time supposed that the foung were formed in the 
parent 

Prot Agaseiz had been endeavoring to find homolt^a of deTolopuMnt io 
aJI animals of the vertebrated tTpe, and had succeeded in tracing them so lar 
as to be able to distinguish between Tertebrata and invertebrata in the 
earliest stages of development of tJie egg. 

The President renaarked that everj new instance of ovarian impregnatioa 
was of great importance. The most recent rfeearchea go to prove that the 
seminal fluid comes in direct contact with the ovum, and perhaps enters into 
its aubstanoe i but in Anableps, the ovum is surrounded b; a membrane 
which would lend to prevent any such entrance. 

Pro£ Agasaiz observed that he considered Ibcundation as a series of acta 
rather than a, ^gle act In Chelonians, the drcumstances under which the 
eggs are developed, would lead to the inference that an impulse is first 
received from the male, and then that four succesaivo copulations in four auo- 
ceasive years, twice a /ear, are necessary before segmentation takes place in 
the egg. Id the haddock, ovarian gestation has this physiolc^ical Import, 
tJiat it shows that what is a normal condition in one animal of a certain type, 
may be abnormal, and occur only exceptdonally in another animal of the 
same typo, aa in man and other of the lilgbeT forma of vertebrata. 

DISTRIBUTION OF AMERICAN TURTLKS. 
At a recent meeting of the Boston Society of Natural Histoi;, Prof Agassiz 
stated, that he had been engaged in an inves%ation into the Geogr^hical 
distributioii of the Turtles of this country. For a correct determination of 
specific differences, it became necessary to collect epedmens from alt parts of 
the country as extensively as possible, and he thinks he has obtained sped- 
mena of nearly all the speciea existing m North America, and that he has 
been able to trace their geographical distribution very completely. The 
results to which he has arrived show this lacl, that several species wliich have 
been supposed identical throi^hout their whole geogr^bical range, are 
now demonstrated to be really distinct ; whilst others which have been de- 
fctribcd aa difierent species, the yoong alone in some mstancea havii^ served 
fur doEicriplioa, have been found to be one and the same. He particularly 
called attention to the danger of describing species solely on theoretical 
grounds as different because they inhabit difierent parts of the world, or as 
identical from general resemblances. Dumeril and Bibron in their work on 
Herpetology, and otheis, have attempted to identic marine turtles of differ- 
ent waters without sufficient authority. ProC Agas^ had taken particular 
puns to enquire about the Sphogis or Leather-backed Turtle, which'is found 
from the West Indies, northward, and which has been taken at Cape Cod. 
This animal has been said to iniiabit the Mediterranean, but afler a thorough 
iuvest^tion be can Qnd only seven or eight instances recorded of its 
having been found there. The museum at Salem furnishes an opportunity for 
distinguishing between the Imbricata of the West Indies and that of tits 
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Indian OcenD, which have been conadered the game. Holbrook deacribea the 
Trjonix of Georgia aa existing in Clie Northern Lalcea, and he traces the exact 
coiuie bf which it could asoend along the coast and up the Mis^saippi river to 
the lakes. Bat Pro£ Agasaiz finds that there ore four different species in the 
ITnited States, three of which are to be included in the one spedee of Hol- 
brook, and that eadi species has its own limited locality. 

The Cbelidra, or Snapping Turtles, have the most extenaiTe geographical 
range of any of the chelonians. The snapping turtle of Uassachusetta is found 
Id South Carolina, Alabama, Louisiana, Missouri, and even at the head waters 
of the Osage. 

Of the fiunily of Emydas, E. Blandingli is the tme ^pe. The swimming 
£mydie are either soutbem or western spedee; there are none in New Eng- 
land except those which have only a limited power of swlnuning. 

Emys OregonenaiB waa described by Nutlall as existing west of the Bocky 
Mountains. Prof Agassiz doubts its existence weet of the Bocky Uonntains, 
because no turtles have been found in those high regions lyibg between tlie 
Kocky Mountains and the Sierra Nevada. Upon the AUeghaoies turtles have 
been Ibund at a height of eleven hundred feet only, and^here are no indicatioaa 
of their existence above thia height He haa bad two specimens from localities 
east of tho Kocky Mountains, one of which was broi^ht from Minnesota. He 
thinks Mr. Nuttall^s specimen must have come fiom this dde of the mountains. 

Prof Agassiz concluded Uiat there is no general law regnlating the dis- 
tribution of tlia chelonians of North America. They are distributed tlirough 
[bur grand divisions of the country, a north-eeatem, a southern, and a Pacific 
range. The facts of their geographical distribution are now well established, 
but the reasons sre by no means evident at present The probabiUty is, that 
diCferent individuals of the same species of animals are adapted, by peculiar 
organizations, to difi'erent climacteric influences, and that there U no general 
law of distribution for which physical agents can aocouuL 

OBSERVATIONS ON DEAFNHS8- 

Graaville White^ Esq., communicatee to the New Yoric Post ths following 
observations on deafness : 

Many years ^;o, while pursuing an investigation of a psycholo^cal nature^ 
we obtained the discovery that the sound which is produced by inserting the 
tlngers witliin the ears, or by covering them with the hands, is occssiolted by 
tlie circulation throughout the body, and is conveyed to the hearing through 
the hand. Should another individual close our ears with his hands, the rum- 
bling sound which is obtained proceeds from him. No lifeless body can pro- 
duce the same; unless it acta as a conductor from the hand or person who 
supports it Hence it may be determined, by a reference to the oi^an of 
hearing, when the blood ceases to Qow and life becomes extinct 

By inserting a cork within the ear — inclining the head for the purpose — 
with no other support than the ear's orifice, a very alight sound only can be 
obtamed, which is caused by its contact with the sides of the orifice, and 
thence conducted to the tympanum ; but, by pinching the oork with the 
fingers, the buzdng will be increased to such an extent aa to ftimish BufBoieiii 
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erideDce of the truth of the theory. The same rumbling tssometiiDet observed 
in yawning ; oftener, however, when the yawning orgmm act with the month 
closed ; also, to a sligbt extent^ in swallowing. By the action of these organs, 
the curree of the avenueB to the drum become diBtorted — lose their natural 
fbnuB — and the ^es of the ori&ie are thrown into its own funnel, which oon- 
dncn the soond. We can, at pleasure, produce the buzzing by a conttactdon 
of tiie moBclee in the r^;ion of the ear, deiixming thereby the ebaunel to the 

Being fully aatisfled of the validity of this theory of the sound of circuloljon, 
end aware that mattypersons, partially dea^ hear on inceesact nimblii^, I bjo 
convinced that it is oocasioned by malformation of the orifice, or faimel to the 
tympanum — the prtjection of its aides oauang the obstrocKon of other sounds, 
and conveying its own buzzing of drculation, the same as fhlni the inserted 
fingers. An eicesa of ear wax niay, however, produce a similar efifect. Per- 
aoiiB of dofident heanng can learn whether it is an orifice defect by the 
expansion therein of a pair of smaU pincers. 

ACnON OF SUGAB ON THE TEETH. 

M. Larez, of Prance, to the course of his toveatigations on the teeth, has 
arrived at tbe fbllowing condusions ; — 

1st Refined sugar, from either cane or beets, is ij 
either by immediate contact with these organs, o 
owing to its stoppage to the stomach. 

2nd. If a tooth is macerated in a saturated solntion of sugar, it is so much 
altered in the chemical compoMtion that it becomes gelatinous, and ita 
enamel opaque, spongy, and easily broken. 

3rd. liiis modification is due, not to free add, but to a tendency of eogar 
to combme with the calcareous baras of the tooth. 

ON THE UNITY OF THE HUMAN RACE. 

In a (Uscussion which inmdentally arose on this subject at tbe laat meeting 
oftha American Association, ProC Agas^ made the following remarks : — 

He regretted that this subject oould not be discussed without seeming to 
many to involve a religious prejudice. ' But he was bold to afSrm tliat 
diSerencea exist between the races of men, greater than do exist between 
animals of different species. Take the &mily of monkeys, our next cousins. 
The monkeys constitute a family — alt monkeys sharing the same structural 
endowments, capabihties and propensities, even as men share theirs. Tbe 
monkey lamily is a unity, even as the human family is — and no more so. I 
never have denied the unity of the huTium family ; on the other hand I in^st 
npou it. Its unity ia recognised to its physical, intellectual, and moral 
endowments — the three points of superiority over all other animals that con- 
stitute ita mdiviaible unity. And there is the same unity in the monkeya ; 
in them tbe same identity of structure, instincts, wants. 

And yet the Oraog, the African type of monkey, is so different irom the . 
Chimpanzee, the Asiatic type, that zoologists make them two ilistinct genera- ■. 
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Now between tlie races of men there is a greater difference tfaaa between the 
Orang and Uie Cbimpanzee. For instance, nature seldoni caoses the relattva 
pogitioQ of the upper and lower teeth to differ in the individuals of the same 
genera ; jet the teeth of the raeee of num do differ more than the t«eth of 
(hese two g«neraof raonkeyB. That word species very ranch distracts ne, so 
loosely ia it osed. Let as not quarrel ^rout words, however. Let na atody con- 
icientiooaly the cWferenoes between tiie racea, and when they are Ibnnd to be so 
great that one race positively could not be derived ttona the other, then it is time 
enough to enquire how they originated. In immediate proapept, however, 
Tor our investigation is the qneetion of the natural bounda of Hie races. 
There are beta enough iu the animal world to juati^ the expectatisn Ui^ wa 
may ttien find tliat there were mdependenC and r^ieated origins for men. 

ErrBAoeDLMAKT fliobt of tbb cabbieb pigeon. 

In 1850, on the Sth of October, Sir John Boee deapalched a young pair of 
pigeons &om Aamstance Bay, a little to the west of 'Wellington Sound, and 
on the 13th of October, a pigeon made hia appearance at the dovecot in 
Ayrshire, Scotland, from whence Sir John bad the two pairs of pigeons which 
he toolc out The distance direct between the two places is about 3000 
miles. The dovecot was under repair at this time, and ilie pigeons belongiog 
to it had tieen removed ; but the servants of the house were strucli with the 
appearance and motiona of this atranger. Ailer a short stay it went to the 
pigeon-house of a neighboring proprietor, where it waa caught, and sent baolc 
to the lady who originally owned it She at once reci^nieed it as one of 
those which ahe had given to Sir John Ross, but to put the matter to the 
teet, it was carried into the jngeon-hoose, when out of many niches it directly 
went to the one in which it bad been hatched. No doubt remuned in the 
mind of the lady of the identity of tlie bird. 

By what extraordinajy power did tliis interesting bird find it9 way, and 
by what route did it come? 

RESISTANCE OF INSECTS TO INFLUENCE OF COIJ>. 

Dr. Wjman, at a recent meeting of the Boston Society of Natural History, 
stated that he had examined chrysalids of the common mud wasp, a ^>ecies 
of pelopteta, and fbund that they were not frozen during the coldest weather. 
On the morning of February 7th, when the thermometer had been — 18° P. 
and had risen to about — 8° F., thev were still unfrozen, and when removed 
from their pupa cases, made obvious muscular motions. The pupa prewrvod 
its usual transparency and flexibility when crushed upon the surface upoa 
which tbey rested, tiie fluids of the body instantly became opaque ond were 
congealed. The question naturally presents itaelE as to the so irrc of tlie 
heat whicli enables them to preserve their tomperature wlien expoaod to so 
low a degree of cold. The non-con durtors by which tl ly aro surrounded, 
consist of a casthig of mud, and wittun thi'i a tightly woven, but thin ■Jilky 
cocoon. It would seem that so small a bodv expoaed to cold in intense, 
■nuBt have an internal source of heat He bad aleo eiammed the op^ of 
the moth of the caofcerworm, and found then' contents unfrozen 
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NEW PI^NBTS DISCOVERED IN 1858. 

The number of plaaetar7 bodies belonging to the boIat system has been 
increased duriag tbe post year, bj the discovery of five new asteroids. The 
wbole number of Uie asteroids at present date is Ibitj-two. 

The thiity-eigbtb asteroid, appearing as a star of the tentli nugnitude, 
was discovered by M. Ohacomac, at Paris, on the 12th of Janoaiy. It 
!ias received tbe name of Leda. 

In aonouncing tliia discovery to tbe French Academy, U. Iievenier 
remarked Chat be was aow cooviaced that a large number of small planeta 
eiJBt between Uals and Jignter, and Uiat before 1860, probably as many as 
a hundred will have been detected. 

On the 8tli of Febniai?, U. Chacomac also discovered the 39th asteroid, 
which appeare as a star of the 9th m^piitude, and bas b^n called LceiiUa. 

On tbe 31st of March, M. Goldscbmidt at Paris, dbcovered tbe 40th 
asteroid, Samumia. It appeal^ as a star of the 9-lOth ma^tiide. 

On tbe 22d of May, M. Groldsclunidt discovered the 41st asteroid, Di^ne, 
appearing as a star of tbe ll-12tb magnitude. 

On tbe 23d of May, the 12d asteroid, Jins, was discovered by Mr. Pojsoo, 
of tbe Badctiffe observatory, Oxford, England. It was then rather brighter 
tjian a star of the lOCh magnitude. 

ON TBE OBIGINAI. A£TEBOII> PLANET. 

In a paper read to the American Assodation, Albai^, Professor Alexander 
euccincUy re-stated tbe principal featni'ea of his hypothesis advanced last 
year, viz. that there was originally but one planet between ii&is aod Jupiter, 
fmd that this, instead of the ordinary form, approzjmaljng closely te a sphere^ 
had the shape much like that of a very thin wafer, the equatorial diameter 
being enormous in comparison with the polar. In one determination of the 
equatorial diameter he made use of the moss of the planet derived from a 
new relation of masses and distances, which itself seemed to be a txinsequence 
. of the nobniar hypothesis. Pour other determinations were, however, given 
in that connexion; but that which included the moat extensive relations 
was also the most consistent with other and independent results. 

The other method oTobtaming the equatorial diameter consisted, as befbre, 
m determining and applying the difibrence of the velocities of those aatettnda 
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iriikh apprxsafix meet ueari; to oae, uid lire in their aphelia and perihdi* 
reapectivtjy. 

The two iDdependenC neults were aa follows : — 

Equatorial diqmeter J ea'fiis t ^'^^^ 

The polar diauieter must have been very soiaU, as it waa independent of 
the density. Witti a denai^ equai to that of the earth, It would be only from 
about 8} h> 11^ miles. No leas than eleven lacts were stated, whioh this 
hypotheaa woold recondle. The recently discovered asteroids fiad the pod- 
tlon of their orbita represented, and tbe inclinatioii of the orbit of tbe original 
planet was deduced anew, and found to be about 1 deg. 20 miiL 

I' HW ASTJCKOIDS. 

The tollowii^ paper baa been communicated by Daniel Yaoghan, Esq., of 
Cmdnnati: Ctf the [Janets already discovered between Kara and Jupiter, 
none move in orbits having an eccentricity greater than -j^ nor less Qiajt ^ 
of their mean <UstaDee &om the sun. In ttte orbits of the eight lai^ planets 
of the solar system, the ratio between the least and greatest eccentricitieB is a 
little over thirty. If we leave out the orbits of Mercuiy andTenns, tlie ratio 
will be nearly eleven. In the Satumian system, the ratio of tbe least and 
greatest eccentricities exceeds 20, while in the aaleroida, which comprise five 
times as many members, the ratio is less than four. 

The total absence oC orbits of small eocentricities in tbe aateroidal r^on, is 
&tal to the idea, that these amall bodies originated in the destiuction of a pri- 
midve planet by cettrifligaJ force ; and neither this, nor tiie bypotbeaia of 
Ollwrs, can account for tbe great inclination to the echptic of the orbitB of 
Pallas, Euphrosyue, Phocea, Hebe, and. Ggeria. An impulse capable of 
deflecting any of the fragments of a abattered world 2G degrees from the 
plane in which it previously moved, should have imparted a hyperbolic orbit 
ta those fragments which were projected in the direction of its motion at the 
time of tbe supposed catastrophe. Tbe fragments thrown m an opposite 
direction, with the same force, should, at their perihelia, ^proat^ as close to 
the sun aa tbe planet Mercury. Had the asteroids been produced by tbe 
destruction of a mngle world, the ellipaea which they describe should exhibit 
the greatest discrepancy in aize and eccentricity, and should intersect the 
orbits of Che neai-est and moat diatant members of the solar system. 

These difBculties can be only removed by supposing a coUuaon of two 
planets once occupying the region Iwyond Mara. In sueh an event, it is evi- 
dent tliBt the Eragmeqts of both worlds should 9y into space, in a plane perpen- 
dicular to the line iu which both moved, when the terrible encounter was at 
hand. Tbe fragments should, accordingly, have the mognitnde and eccen- 
tricity of their new orbits confined to a very limited range, but would be per- 
mitted to deviate, to t^e ^'eatest d^ree, from the edipti<^ or from the plane 
(rftheir primitive motion. It is probable^ that so violent a mecbonical action 
would produce heat enough to bring the fragments into a molten condition. 

There is reason to suspect the existence of two groups of asteroids in the 
Satumian system. Judging fhjm the mean ratJo which subsiBta between tba 
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distaacea of his (Saturn's) aatelliteB, it would seem that there is iDom for two 
b^ween Rhea and Tilaa, and for two others between Hyperion uid Japetua. 
If these Tscaodes ars not Med hj future discoveries, thej must afTord stroi^ 
grounds for beUsviDg^ that two paiis of aecoodarr planets have been destroyed 
by mutual oolliaionB, and oonTerted into two groups of asteroids. 

PAKAIJAX OF THB PIXED SIABB. 

M. Stnivfi, the astronomical director of the Pulkowa ObservaUiry, Bussis, 
hi bis recent annual repor: says : — In my astronomical purauila tbe pwalhunes 
of flied stars bave talten i. prominent part during tbe last year, and I tliink 
I have made a considerable progress in these researcbes. Now that tbe 
methods of observation are entirely fixed, I am quite sure tbat if tbere is a 
difference of parallar of 0**1 between any couple of stars situated at a dis- 
tance less than 6' from another, fbur observations made at tbe epocbs of 
maxims and mioima will be entirely sufGi^nt to prove its existence and to 
define its amount within very narrow IJmils. 

A short review of my observations ahowa tiiat y Cas^opclfe has a, parallax 
of more thai O'S, i Caasiopeiffl of more than 0'-2, and Capella of between 
0"-l and O'-S. For all these oaaes, the rosulls obtained by tbe angles of 
position agree remarkably witb those fiimisbed by the distances. 

The observations of other stars, namely, of a Tauri, a Aquilce, a Andro- 
medse, and n Caseiopeife, are about to be closed ; but to guard me against any 
pre-occupation, not ereu the Qrst Bt«p baa been made for the reduction of 
tiiese observations. 

BSCSNT OBSEBVATIONS ON THE BUN. 
^M. Levenier, in offering B series of tables relative to the sun at a recent 
meeting of tlie French Academy, remarked, theory alone does not sutBce 
to represent tbe total of observations made during ttie last century, not even 
if account be made of the influeuce of all the known masses of our planetary 
system. "I think I have ground U> conclude," says Leverrier, "that 
besides tbe movement whose cause is known to us, the solar perigee under- 
goes an osdllation whose amplitude is 60, and tbe period 66 2-3 years. 
When we do not stop at tbe observations of 1755, 181)1, and IS46, but 
consider besides the intermediate determinations, it will be seen tbat the 
greatest equation of tbe centre also presents a shght secular variation ; and 
liirther, that the secular variation of that element cannot be entirely produced 
by tbe masses at present admitted into tbe reckoning." 

OBSERVATIONS ON SATDKN. 

At a late meeting of tbe American Academy, Mr. W. E. Bond exhiliited 
Rome duigrams of tbe planet Saturn, and mentioned various facts conoeming 
it I namely, that the inner edge of the rings is conatantly approaching the 
planet itself; tliat the ball is seen through the rings, which are consequently 
transparent ; that the color is different hi different parts of the rings, the 
equatorial regions t>eing whitQ tbe temperate region reddish, and the polar 
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bloiib. He also mentioned tbat the shadow of the ball upon the liag esn be 
Been on both Bidea of it, being on one side rather faint, but on the other quite 
decided. This anom&louB appearance he fint notioed in October, 1852, and 
u jet be could give no eatisfjtctory explanation of il, nor of the singalar 
shape of tbe shadow, the convexitf of which vaa towards the ball, instead 
of from it, as it might be expected to be. His observations were made with 
the great Cambridge Hefraotor in the yean 1652, 1864, and lafiS. 

Prof Pierce, at the American Association, in a discusrion on the oonadta- 
tion of Saturn's ring, obserred, that the analogy between the ring of Saturn 
and tlie belt of the asteroids, was wvrth; of notice. It was to hB remem- 
bered that in order to have Saturn's ring remain conlanuoua and flattened 
into 80 thin a sheet, the radial or vertical tide in the ring produced by the 
satellites must be neither too large nor too smalL But if the solar system 
were Cbrmed according to the nebnlai hypothecs, the (idea in tbe remaiiung 
mass, after the formation of Jupiter, must have been, from his great size, 
extraordinarily peat, and have produced a different sort of ring at tbe 
distance of tbe asteroids fhim those produced for the other planets. 

Mr. Tanghan observed that the orbila of interior planets would render 
those of exterior ones circular, as grindiag a stopper in the neck of a jar 
rendered it circular. 

' OS THE ITEDDIAB HYPOTHESIS. 

The following is an abstract of a paper read before the American Associa- 
tion, Albany, 1866, by Pro£ Alexander, on the above subject: I^E A. 
observed tjiat this hypotbeeis had long borne tbe reproacb of atheism, but borne 
it unjustiy. It is not necessary in this hypothesis to subsUtue blind force for 
intelligent arrangement Any theory must tail which would substitate any- 
thing fbr God's wisdom sad power. Go back wifh this theory to a perBd 
so remote that even geology never dreamed of it, and ask how did it h^pen 
that a gaseous ring rolled itself up into a world so exactly adapted in the 
length of its years and its days, its seasons and its physical constitution, to 
the abode of intelligent races 7 How did it happen, he asked it reverently, 
but because God reigns from everlasting to everlasting, and becauae God is 
true 7 Laplace's hypothesis is no more atheistic than the law of gravity. It 
basbeen, it is true, enormously ^used and mode use of for etheistic purposes; 
but we have yet to learn tbat what has been abused is thereby made untrue, 
and we shall be alow to take that lesson on tbe bare authority of those who, 
upon their own showing, are but tbe descendants of monkeys improved. But 
it is said, the foundation of Laplace's theory has been knocked away from 
under it ; that the nebulas seen by Herschel, by which the hypothesis wag 
suggested, are all resolved by Lord Bosse's telescope. But this is not the &ct 
But suppose it were, does it follow that when the thing which snggeste a 
theory fells tbe theorj' Wis with it? Columbus started for the Western 
World in confident expectation of reaching tbe Indies ; did he, because he 
did not find the Indies, And nothing 7 If we reason as tbose do who think 
the resolution of nehulie disproves the nebular hypothesis, we must say that 
this continent does not exist. But we need care notlung for nebnlra so long 
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ta mmeta and the zodiacal light, and the phenomena seen at tbe eciipiee of 
the sun, prove to us that there ia nebular matter about our aolar system. 
We do not serve the cause of truth by condemning so beautiibl a tliooiy 
tiiiheard, and giving it the name of atheistic. Prdl AJeiander thought that 
Laplace himself died believing in a personal Dei^. He then proceeded to a 
discussion of the relative deitsitiee and distaiices of the planela, and from tlieso 
and other phenomena drew, by mathematical reasoning, conficmationa of the 
hypothesis of Laplace. 

ON THE SURFACE OF THE MOON. 

Prof Phillips, of England, in the course of some remarliB at the last m«et> 
ing of the British Association, on Sie Lunar Mouniaira, observed that daily 
experience showed that the more their tolesoopic power was increased, the 
less circular appeared the lunar craters, and the less smooth the sur&oe of 
the moon. All was sharp wtd irritated — a perfect representation of ita past 
history. On the much mooted question as to there being traces of the action 
of water on the eaxfe-ix of the moon as now pteseuled to us, the Frof^ssor 
said that at ijne tune he believed that there was no Iraoe of water to be seen, 
but he confessed that more recent observations, particularly those made with 
Lord Boase's telescope, shook hia belief in that opinion. 

At a subsequent meeting, the subject of tJis physical diaracler of the moon's 
Burlace being under discussion. Prof Phillips commented on the conljnually 
growing exactsess with which the t«lescope was implied to the delineation of 
the lunar scenery, which, to inferior instruments, appearing smooth and even, 
revealed itself to more powerM scrutiny as altogether uneven, mostly rugged 
land, deeply cut by chasms, and soaring into angular pinnaoles. The so- 
called sees, under this scmtiny, i^pear destitute of water, and their suriace, 
under low angles of inddent light, becomes Toughened with little points and 
minute craters^ or undulated by long winding ridges of veiy small elevation, 
comparable to Uie gravel ridgee of Ireland and Scandinavia. On the question 
tJiua and in other ways raised for discussion, whether the moon, now devoid 
of water on the &ce ahe presenla to us, contains traces of ancient watery 
movement. Prof Phillipe called attention to the numerous straight lifta and 
winding "Rillen," as the Qermana call them, which, to clear telescopes only, 
reveal themselves in many tracts of the lunar land. And turning to Gassendi, 
the mountain which, in connection with Mare Humorum, had been allotted 
to bimaelf for bis survey, according to the ayatem adopted at the meeting of 
the Association in 1803, he described ita Icaig endicling wall, broken through 
towards Mare Humorum, duplicate in one part, crossed by three deep narrow 
clefta in another, and partly interrupted by a great oval craterifbrm appendage, 
which is broken down or deficient on the side ag^nst the great crater of 
GaasendL Here, concentrating to, or diverging from, the smaller cratoriform 
appendage, are seen, but only with good inatruments, many branching ridges 
and hollows, whose stems are towards the small crater, and whoso extre- 
mities reach towards Ijie mountains ia the middle of GasaendL If those are 
branching tracta of volcanic matter poured out from the smaller crater, their 
shipe will' be from it ; if they be due to alluvial action, their slope will be 
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towaidi it; uil tliiB ii & teat whiob, pertiape, oaii be accurately applied in 
this tf tnatioii, bj carefully delineatiiig the Bbadows which bll in moming and 
«TenlDg &om the lof^ iralls of the crater. 

Ur. Nagmith, on the qoeBtdoa ofBOCdeilt traces of water in the moon, main- 
buned the n^;atiTe, and ezpresBed hia coaviction that all Ihe t^petmnces 
aometimes relied on for the affirmatiTa were ei^cable bj consideraUoQB of 
tlie peculiar character of the old TOlcanic operationa od the moon. 

BOIAB SPOTS. 

Hie fbllowii^ ia an abstract of a paper communicated to the American 
ABKKdation on the above subject, by Dr. Petera, of Denmarii:— 

Hia conduelona, be satd, were drawn from obeervationa made in Naples, in 
the year 1B46-6. He and hia oollaboratenra bad computed ^gbt hundred 
and thirteen heliographic places of two hundred and eigbtr-siz spots. The; 
had ascertained that the spots were not inrariablj attached to the sun's sui^ 
bee, bat that thej bad motjons of Ibeir own. These motions were a general 
tendency to more towards the equator, and where a new spot broke out in 
the neighborhood of another, tbe old one moved away from it as if it were 
pushed away. New spots generally broke out to tJie east of old ones, and 
bad a motion towards the west, and tbe motions in longitude were hi more 
oouNderable than those in latitude. . These motions were in some instances at 
the rate of three or four hundred miles in an hour. Two zones of the sun's 
Burltice were particularly fhiitful in spots; tbo maTimums occurring at the 
parallels of 21 degrees oT north latitude, and 17 degrees of south. Instanoes 
had been noticed in which spots tet^peai«d afW an interval of two or threo 
- hundred days, ^though tliere was one difficulty in det^mining this accurately 
arising from the uncertunty of tbe time of rotation. Since spots arose from 
invisible points at the exact moment of Uieir origin, they could not be 
studied. 

The Brat indication which the t«le«i»pe tevesled was a sort of bubbling 
agitation in the luminous layer. To this succeeded a small spot, whidi 
rapidly attained its fiill size — almost always in tbe oourae of a day. They 
retaained in this, the vigorous epoch of their life, with a well de&ned penum- 
bra of regular and rather simple shape, for ten, twenty and sometimes even 
ibr 6ftj days. But at last their time cwne. Their nuu^ bad always been 
slightly notched, and soon the notches grew oniinousl; huge and deep, pene- 
trating far into the mystic realm of darkness, while hostile columns of light 
arose as ii by magic, occupying the centre. Deeper and deeper grew the 
invading not^diee, until, at last^ eleotlic flashes passed between two of the more 
prominent, across the disc The victory was gained, the centre pierced, and 
the spot divided into two, after which U was very easy to out It up in detail 
Dr. Peters explained these &cts, by tbe assumption of volcanoes sending up 
gaseous matter which parts the luminous covering. All the world knows that 
the sun is supposed to have, at least, two atmoqtheres, the one next its snr- 
tux dark but supporting another which is luminous, and which sends forth 
tiie light and heat which we Snd so veiy convenient. 
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UPON TBS PROBABLE TDENTITT OP THE 80LAK FACUT:^ WITH 
T1£E K0SE<!OI.OKED pfiOTCBEHANCBS SEB3J DTHtrNQ A TOTAL 
BCUP3E OP THE StTN. 

The following paper has been read before the Boyal (English) Astronomical 
Society, by M. Schweiaer, an emment Rosaian astronomer of Moscow : — 

In an account of the total eclipse of the bud of August 8, 1850, observed at 
Honolulu, U. Arago threw out a conjecture relative to the possible identity 
of the solar fhculaE with the red protuberances seen around the margin of the 
moon during the occurrence of the totality. M. Schweiier was induced by 
this circumstance to institute a series of observations of the Bolar facul^ 
about the IJme of the tctal edip«e of July 28, IBBl, and to cause drawings of 
their appearances to be carefully executed. The observations were made 
with a Fraunhofer inatrument of 33 inches aperture, and a magnifying power 
of 65. They were commenced on the 9th of July, and were continued till 
some time after the occurrence of the eclipse. By comparing these drawings 
with UiB accounts of the protuberances seen during tho total eclipse of July 38, 
M. Schweizar shows that a remarkable analogy exists between the latt«r 
phenomena and those to which the drawings relate. Thus, with respect to 
the hook-abaped protuberance, seen by all observers of the eclipse on the west- 
ern limb of the sun, at a distance of about 279'' from the north pole of the solar 
disc, counting towards the east, there waa found upon the drawings a similarly 
formed fiicula, having the same position, which continued from tho morning 
of the 26th of July, when it was first seen to approach nearer and nearer the 
margin of the sun's disc, and had already quitted it on the 28th, in virtue of 
the sun's rotation. An equally satia&ctory agreement was found to present 
itself upon compariug the drawings of the facuhe with the descriptiois of the 
isolated red patch seeu in the vicinity of the hooked protuberance, and also 
in several other similar Instancea M. Schweizer sums up the results of bis 
comparison in the following terms : — 

1. For every group of feeulie which appeared on the western margin of the 
sun's disk within two days helbre the ecUpsa, and toT every group which 
E^peared on the eastern mal^n within a similarly short time after the eclipse, 
and which were demonstrated by the drawings not to be on the sun's disk on 
the 28th of July, corresponding protuberances were seen. 2. Hotwitlistand- 
ing the rather sudden changes of form to which faculte are subject, still there 
were several of them which presented a striking resemblance in this respect 
to the corresponding protuberances. 3. On the western border of the sou 
the eonflguration of a hooked, > round, and an elongated protuberance, was 
exactly (he same as that of the correspouding and similarly formed facnlEe. 
U. Schweizer remarks, that it is difficult to suppose so striking a coincidence 
to be purely accidental, and that the probability rather la, that the protu- 
berances are no other than the faculs which we so oflen see upon the sun's 
disk. This conclusion might be objected to by some persons, on the ground 
that the light of the iicuiB is generally more intense than that of the other 
parts of the solar sur&ce, while, on the other hand, the protuberances shine 
only by a moderate red ligbL M. Scbweizer, however, seems to think that 
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tbere are ctrcomBhuicea conaected with the appearance of the laculie which 
■erre to obviate this objectioD. Firsli he easarts it to be a well-knows fact that 
even bright groups of &cul£e, as the^ advance from the eastern border of the 
Bun towards the middle of the disk, now and then vooish, and even seem to 
reappear in altered fbrms after tbef have passed the middle pajta of the Aiaic 
Again, he states, that Irath himself and hia assSstants have remarked that Ihe 
fbcnlie, althorigh occauonallj quite viable when thej are just upon the edge 
of the sun's dislq aW are, at other times, much less conspicnous in that posi- 
tion tban at some distance from the edge. He estimates the maximum 
brightness of the &ctihe to be in those parts of the disk which axe situate 
at a distance of i' to 6' or 6' from the margnn- Hodco it would appear that 
the brightness of the &culie depends on the position which thej occupy with 
respect to the imaginary line unitiDg the centre of the sun and the eje of the 
observer. " Might it not then be ea^y possible," he says, " that as, in the 
middle of the sun's disk, so also upon its margin, where the radius fbrms a 
right angle with the line before mentioned, the light of the facnls should not 
surpass the rest of the eolar surface ? nay, might it not descend in iniensitj 
to the hgbt of the protuberances ? The light of the latter cannot be so incon- 
Biderable, since they continued to be seeu, according to some accounts of the 
eclipse, lor a, considerable time alter the reappearance of the sun. If this be 
really the case, it is probable that the cLoud-Uke faculie merely represent 
transparent objects, in a small degree or even not at all self-luminous, which 
allow the sun's light to pas9 in certun positions, with respect to the eye of 
tiie observer, without t>eiDg themselves visible ; in other positions, to transmit 
to as a maximum of the solar light, eitlier by refVaction or reflection, with 
such iotensity that they appear brighter than the surrounding parts of the 
Burfacc; and finally, in other positions, to appear with the mild light Bud 
color of the protuberances." Without taking into account t)ie impossibility 
of a mere accidental coincidence of the drawings of the tkculie with the pro- 
tuberances, M. Schweizer sought to establish a connectiou between the latter 
and the penumbrce of the solar spots ; but ho was unable to arrive at any 
consistent results. During the days immediately preceiiUng and following the 
eclipse, the number of such penumbne visible upon the disk was too small to 
account for the numerous protuberances, and even of those penumbne or 
nuclei which did appear, not one, however small, was situate exactly upon 
the margiu of the disk, as ought to have resulted if they had l>een identical 
with the protuberances, and as really occurred in the case of the laculm. 
Uoreover, the forms of the protuberances do not in anywise resemble those of 
the penumbrffi seen near the margin of the solar disl: ; while, on the other 
hand, any person who has observed the sokr faculs, cannot fidl to be struck 
with the resemblance between the fonns of the protuberances and those of 
the faculte, more espedally in the case of the vdu-hke shoots which gradually 
lose themselves in the sur&ce of the disk. 



CSNKEcnON BETWEEN jrETEOROtlTKa AND ASTKROISS. 

At the British As<Mciation Ur. Greg read a paper on ' Hetecrolites and 

Asteroids,' in whit^ e brought forwaid some circuutstaiiceii in connection 
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With those bodies, not Mtherto noticed, in &yor or the tbeoi? that the; aia 
identical in nature and origin. Ailer stating some arguments against tbe 
tiieory of the atmospheric orig^ of aerolites, Mr. Greg proceeded to give an 
iJjstract of some reaulta he had lately obtained in analyzing a very complete 
catalogue of aerolite tklls. It would appear that ranee a. d. IQOO, there are 
176 authenticated instances of &lls of aerolites, (he month of whoso lall is 
known, tbe number for each month being as follows : — For January, 9 ; 
February, 16 ; March, 17 ; April, 14 ; May, 15 ; June, 17 falls — first half of 
the year, 87 falls; July, 18; August, 16; September, 18; October, 14, 
November, 16; December. 7 &lla — second half, 88 falla. Giving an average 
ofl4'6 lor each montb. The moat important thing to notice is tbe small 
number of aerolites registered for the months of December and January, and 
the comparatively large number for June and July. The former two showing 
but IS instances of falls, the latter two 86, or more than double. How, 
grantii^ that these aerolitea, or meteoroUtes, belong to the system of the 
asteroids, having orbits therefore whose moan distance is superior to the 
earth's orbit, it is cert^nly reasonable to conclude that it is when the earth 
is farthest fhnu the sun, i.e. at her aphelion, that (he meeting with aerolites 
is rendered most probable. This is what would appear to be really the case, 
fbr the earth is at her greatest distance from that luminary on the side of the 
summer solsUce, i.e. in June and July, precisely the rnonths shown to be 
most abundant in aerolites. Mr, Greg then referred to a recent number of 
tbe Compies Jieadu), in which there is a paper by Le Verrier on the asteroids. 
M. Le Terrier shows by calculation that the sum of the mass of the frag- 
mentary planets, called asteroids, canQOt exceed one-fourth of the earth's 
mass ; and also shows it probable that their mean mass or ^stem is at its 
perihelion, and consequently neareet the earth, at tbe time when tbe earl^ 
herself is on tbe side of the summer solstice. This would appear again cou- 
flrmatory of the theory that aerolites are tbe minute outriders of tbe as- 
teroids. There would appear to be also fiirther evidence, though of another 
kind. It has been supposed that some of the larger asteroids have irregular 
and angular sur&ces, which is precisely the case with the majority of the 
meteoric stones which fall to the earth. Again, taking the average speoific 
gravity of aerolites at 3D (they vary from 1-7 to 3-9), fiirther indirect evidence 
is afforded as to tb^r podtjon with r^iard to distance from the sun, and, 
taking water ss I'O, tbe foUowing table shows tiie relative densities of several 
of tbe planetary bodies, fbUowing the order of their distances from the suo ; — 
Mercury, IG'7; Venus, 6*9; Earth, 6'6; Mars, G'2; Aerolites, 3-0; Aste- 
rends, (T) ; Jupiter, 1'4. Another tw^mstance relating to aerolites which was 
alluded to by Mr. Qreg, was tbe periodicity of those bodies, and he mentioned 
more particularly the I9th of May, 29th of November, ISth of December, 15th 
to IBth of February, and 2eth of July, as being aerohte epochs, aerolite &Jla 
having been reconled on the following days: — February 10, 10, 13, 16, 10, 
16, 18, le, 18, 19, 19, 38, 27, ST; May 9, 10, 17, 17, 17, 13, 19, 19, 20, 23, 
36,36, 37, 26; July 3, S, 4, T, 8, 13, 14, 17, 18, 23, 24, 24, -iO, 36, 26, 30; 
November S, 7, 11, 13, 17, 30, 23, 35, 37, 39, 29, 39, 39, SO, 30; December 
11, 18, 18, 18, 18, 13, 14. In referring, however, to the epocbs most remark- 
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able Ibr tte periodical displaja of luminous meteors, as November and AnguM 
8th to 14;li days, Mr. Grog obserred that tlie nomber of aerolites recorded as 
fUliDg 01. thoae dajs ia remarkably small, indeed under tbe average of the 
j'ear, for oat of 166 falls (tbe daj as well as month of (all being known), but 
fom* hai e fallen between the 9th and 14th daya of August and November. 
The aerolitic and (luminous) meteoric epocbs also would ^pcar to differ, with 
tlie exception of the SSth of November. From this drcumstimce it seemi 
probable that aerolites, and the mi(jorit7 of laioinouB meteors (eqiedally pe- 
riodic and conformable ones), are resolvable into separate classes ; and in 
corroboration of this it may. be mentioned, that while tbe noinber of aerolitee 
whose faUs bave iieen recorded are about e^jually divided Ibr the first as for 
the second lia'f of the year, this is very bi from being tlie case with luminous 
meteors, by far tho larger numbers of which are cd)serTed during tbe second 
half of the year, viz., from July to December. While, then, we consider 
aercdites as belonging to asteroids, with orbits superior to the earth's, and par- 
taking of the nature of true though minute planets, the majori^ OC luminous 
meteors may be considered as having characters more in common with 
cometa. It has been shown by several astronomers, as Olmstead, Pierce, 
Ermao, and others, that the majority of periodic meteors bave orbits inferior 
to the earth's, and their perihelia near the planet Uercury. Mr. Greg con- 
cluded, after making some observations in &voi of the self-luminosity of 
meteors, by suggesting the probabili^ of their having a nature less dense 
tiian that of aeroUtee, but denser than that of comets, and that it is not 
improbable that thej have a fluid or visdd nature. 

ASTBONOMICAI. MEMOBANDA. 

At A recent meeting of the American Acadcmj, Mr. G. P. Bond stated tiiat 
he had found that the horizonlality of the axis of tbe great equatorial at Cam- 
bridge is subject to a Tegular disturbance, its position going tlutiugb B Succes- 
sion of changes almost uniform every year. This he ascribed to tbe unequal 
action of temperature upon the two supporting pillars. The western pier 
rises from March to September, and is depressed during tbe remainder of the 
year. Ur. Bond exhibited a diagram, showing by a series of curves the rate 
of elevation and depression through different months, for tbe past Ave years. 
The amount of departure Irom a horizontal position is j ,',j of an inch in alL 

Mr. Bond also said that he had been making some inveftigatians to ascer- 
tain whether the attraction of the moon has any effect on the motion of a 
pendulum, and consequently upon the rate of a clock. He bod found this last 
to be changed to the amount of j^^^ of a second duly. At the equator the 
moon's attraction changes tho w^t* of a body only ^f,^^^^ of tbe whole ; 
;et this Ibrce is sufficient to produce the vast phenomena of the tides. 

DR. Kane's obsbevateons on asctic tempheatcbks. 
On the ITtb of January, our thermometer stood at 49° below zero ; on the 
aotb, the range of those at the observatory was at 64° to 67°. The tempera- 
ture at the floes was always somiwhat higher than at the ialandi tho diflbr- 
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ence bemg due, as I suppose, to the heat conducted from toe sea water, 
wMeh waa at a temperatuie of +99°, the auepeaded i 
aflboted by radiation. On the the 5th of Feb., om 
show unexampled temperature ; they ranged from 60° to 70° below zero, and 
on very reliable inatruments stood upon the toffrail of our brig at 66°. The 
reduced mean of ourAest BpMt atandardfl gave 67° or 99° below the freezing 
point of water. At these temperatures chloric ether became solid, and care- 
fiillj prepared chloroform exhibited a granular peUide on its snrfece. Spirit 
of naphtha froze at 64°, and oil of eaasafraa at 49*. The oil of turpentine was 
in a flocculent state at 66'", and solid at 63° and at G&'.—Eane'a Second 
Et^iedUion. 

1NPI.0BMCB OF AKCnC TEMPKEATtTEKS UPON ICB. 
The changes of ice at temperatoreB far below Iha freezing pomt conflrm the 
views I formed upon my last cruise as to the limited inSuence of a direct 
thaw, I am convinced that the expansion of the ice after the contraction of 
low temperatures, and tie Infiltrative or endosmometric changes thus induced ; 
the differing temperatures of sea-water and ice, and their chemical relations ; 
the mechanical action of pressore, coUnpae, fracture, and disruption ; the 
effects of aun-heated snow surfaces, falls of warm snow currents, wind drifts, 
and wave action, all tbeee leave the great maas of tbe polar ice surfaces so 
broken, disintegrated, and reduced, when the extreme cold abates, and so 
chained in structure and molecular character, that the few weeks of summer 
thaw have but a subsidiaiy ofSce to perform ia completing their destruction. 
—Dr. Eane. 

NEW METEOROLOGICAL OBSERVATIONS IN ALGBRU. 
The French government has recently determined to establish not fewer than 
twelve meteorological observatoriea in Algeria; and at the request of Uia 
government, tbe Academj of Sciences at Paris has drawn up a series of instruc- 
tions as to the observations to he taken, and the time and manner of taking 
them, in these new establishments. For the present the observations will be 
limited to, I. Temperature and distribution of heat ; 2. Atmospheric pressure ; 
3. Humidity of the air ; 4 Biun, anow, and hail ; 6. Direction and intfinsily 
of the wind; and 6. The state of the sky, reserving observations On magnet- 
iun, electricity, kc, until a sufficiently numerous and experienced persaami 
shall have been formed. As to the time of taking the observations, the 
Academy desires that it shall not be merely ereiy three hours during the day, 
as in most observatories, hut that it shall be every hour, day and night. The 
Academy ia of opinion that tbe taking of meteorolo^cal observations in 
Africa, the ocdy put of tbe world in which (hey have heretofore been almost 
completely n^leclod, will be of great scientific uuportance. 

CTCLONIO HUSBICANES. 

A curious and mteresting table of Cyclonic bunicanes, which have ocotnmd. 
in the Wert Indies and the Atlantic Ocean, haa been recently published by 
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Hr. A. Foe;, oT Havana. The examination of Uiese phenomena extends 
over a period of 36S years — from 1498 to 1665 — and Uie monthlj distritnitJOD 
of 366 hurricanes was ae follows: — January, 6; Pebniaiy, 7; March, 11; April, 
fl; May, 5; Jane, 10; July, 42; August, 96; September, 80; October, 69; 
November, 1? ; December, T. Mr. Foey obaerve^ that although notbing U 
known of the causes which produce hurricanee or galea in any part of the 
world, yet it has now been proved by the BTumimi tinti and careful analysis oi 
perh^>8 more than a thousand logs, and of Eome hundreds of storms, tliat wind 
in hurricanee and common galea on both sides of the equator, has two motions; 
and that it turns or blows round a fociis or centre in a mote or less circular 
form, and at the same time has a straight or curved motion fbrwanL 



At the annu* meeting of the Bojal Society, Nov. 1806; Lord WrottesJey, 
the president, in his address, strongly advocated the construction and erection 
of a lai^ reflecting telescope in soma desirable locality of the soutbent hemi- 
sphere, for the purpose of observing the nebulie. The scheme is not new, 
having been brouj;ht forward by Loid Boase, the late disUnguished president 
of the Boyal Society, but although strongly advocated by the coondl, the 
government felt at the time unwilling to advance U>e necessarily ]aTge sum 
required for the construction of a large reflecting telescope. 

"It is not difficult," says Lord Wrottcsley, "to demonstrate the importance 
of this object The great command of light posseesed by the magnifioent 
telescope of Lord Roase has enabled him to detect certain configurations in 
the nebula visible in this country, which bad escaped the notice of prior 
observers. I allude to the discovery of the spiral form of several of these 
curious objects. Now this ia a fact of very peculiar interest, as bearing upon 
important questions of physical astronomy. 

" Do certain laws prevailing in our own system, and even in many stetlar 
groups comparatively near to us, extend to the very r«mote le^ans of space 
tenanted by the nebulie? Many ages must probably elapse before tiiese 
questions can be solved, but it is a duty we owe to posterity to hand down 
to them the data required for solving tliem, and it is nocessaiy for that pur- 
pose that accurate drawings should be now made of the present appearances 
of these objects, and preserved, that they may be compared with the observa- 
tions of after times. Now, Lord Roaae is at present engaged in malting 
detailed observations and drawings of the appearances presented by nebuhe 
visible in these latitudes, and it is most desirable that a telescope, not much, 
if any, inferior in power to his, should be set up somewhere in the southern 
hemisphere, to perform for the nebulte there visible the like ofBce as that pei^ 
formed by Lord Rosae for our own." 

Lord Wrottesley then auggeala that; as such a sciontifio labor would pro- 
duce results in which the whole civilized world would he interested, it would 
be very desirable if many nations could be associated In cerrying out so great 
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ON THB OPSSma OF AK ANCIENT TOMB IN THE CROSKA. 

At the last meeting of the BiltLsh AssociaUoo, Dr. MacpherEon, of the 
army, gave a detailed account of tbe opening of one of the iuicieD£ tumuli, 
Ibund near the city of Eertch, in tlie Crimea, during the recent occupation 
of the counUy hy the allied forces. Tlie present town of Kertch is built 
oloae to the site where BOO years b. c. tlie Milesians founded a colony. 
About fifty jeais before Christ, this colony became Bubject to Rome. In the 
year 376 of onr era, the colony was utterly annihilated by the Huns. The 
oharacteriBtiG features eround Kertch are the immenao tumuli, or artificial 
mounds, that abound in this locality. Calculated as they are for almost end- 
less duration, they present the simplest and sublimest monument that could 
bate beea nused oyer the dead. Tbe ^e and grandeur of the tumuli found 
in this locahty excite astonishing ideas of tbe wealth and power of the 
people by whom they were erected, for the labor must hare been prodigious 
and the expenditure enonaaus. Tbe highest specimens of Hellenic art have 
been discovered in the^e tumnli — such as sculpture, metal, alabaster and 
Etruscan vases, glass vessels, remarkable tor their lightuess, carved ivory, 
coins, peculiarly pleasing on sccount of their sharpnesa and finish, and 
trinkets, executed with a skill that would vie with that of our best workmen.' 
All originals were forwarded to St. Petersburgh, duphcates being preserved 
in the Museum at Kertch, and these might have been with eas^i secured to 
England on the investment of the place by theaHiea; but with the exception 
of some bas-reliefs, transmitted to the British Museum, the whole of these 
rare treasures were barbarously made away with. The load tradition is, 
that these tumuli were raised over the remains, and to perpetuate the memory, 
of the kings or rulers who held away over the colonista, and that the earth 
was heaped upon them annually on the anniversary of the decease of the 
prince, and for a period of years corresponding to the rank or respect in 
which its tenant was held, or had reigned ; and to this day successive layers 
of earth, which were laid on in eaob suceeeding year, can be traced in their 
coating of sea-shell or charcoal having been first put down. I have counted 
as many as 30 layers in a scarp made in one of those mounds, about two- 
thirdafrom its base. They are to be seen ofall wzes, varying from 10 to 300 
feet in eu-cumference, and in height from 6 to 160 feet, and are usually com- 
posed of surface sou and rubble masonry. Most of these tumuli appear to 
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hare been violatad and their treaaurea removed. The details of the explcsa- 
tlOD of one of tbe largest which remaioed intact, Dr. MiK^tiersan gives as 
IbllowB: — 

BeneaUi on exten^ve sloping artiScial ttuaulus, running at right angles 
with the ridge extending Qorlhwards from Moub Mitluidates, I came upon a 
masa of mbbla maaomy, beyond which waa a door leadii^ to an arched 
chamber, built under the side of the mound. Tbia led me. to a larger chamber, 
which was also arched. The walls of the larger chamber were mariied off ir 
squares, with here and there flowers, birds, and grotesque figures. Over the 
entrance into this chamber were painted two figures of griffins raoipant, two 
boraemen, a persoa in authority and bis attendant — the latter canjing in his 
band a long spear — being ruddy sketched on one of the inner walls. There 
were no renuiiiis of any sort in this tomb or temple. A recess in the waJls 
on two sides resembled doors blocked up. On removing the masonry to the 
right, the skeleton of a horse waa found. To the lett a human skeleton lay 
across the door. Tunuelling on each side, the work was catried on beneath 
the descents of former exjdorations lh>m above. On the r^bt hand side the 
tunnel extended ten yards, but nothing of interest was met with. On the 
lett, descending as the tunnel was formed, arriving occa^onally at objects 
posaee^ng much interest, I came upon a layer of natural slate rock, the ^dea 
and roof of the tunnel being composed of artiflcial soil, charcoal, animal 
rsmaina, and, as usual, he^s of broken pottery. Thirty feet th>m the 
entrance, the rock suddenly disappeared to the front and lett, the mark of 
the chisel being perceptible on the divided portioiL Tunnelling in the ro<^ 
we again reached, 13 feet from the spot whore it had disappeared, loose saod 
occupying the intervening space, into which the exploring rod, six feet lou^ 
dropped without any eftbrt I worked down into this shaft 12 feet But the 
left aide of the shaft, whit^ was composed of the same loose sand aa fhi as 
the steel rod could reach, was continually falling in. Moreover, the labor 
carried ou by candlelight of raising the earth in baskets, and conveying it in 
wheelbarrows to the outside throi^ the building was becoming very 
arduous, and I was compelled to abandon the work. At this period no 
relics or remains of any sort were discovered, and the steel rod sunk into the 
loose sand as if it had been so much flour. I felt satisfled that this shall led 
to rich treasures below, but regard fbr (he safely of my workmen prevented 
my proceeding deeper. The tunnel waa carried on a few feet further, and 
the earth allowed to drop into the shaft I now sou^t out other ground, 
and selected a place removed about 100 yards &om that I had just left 
Descending some ten feet, I struck upon a tomb cut out of the solid roc^ 
Hot far from this my attention was attracted to an excavation in the rode, 
somewhat amilar to, but on a much smaller scale than, that large descent 
which I had just abandoned. Cleariug the surface, I found that the rock was 
hewn out 3 feet in width and 12 in length, the intervening space being filled 
with sand, similar m all respeds to the other into which the steel rod sunk 
with ease. Fifteen ffeet of tius sand beii^ removed, I came upon the skeleton 
of a horse. A fbw f^ further on, on upright Bag, four feet high, and tha 
breadth of the shafts was placed over the entrance of a tomb cut out of th^ 
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calcareous ctay. Tho openiag faced the east by an aiched door, 24 inclies 
wide and 33 higb. The tomb waa of a samL-circular form, arched, 10 feet by 
12 in diameter, and 8 feet higb in tlio centre. Above tho doorway a lintel- 
stone was placed, on which the slab which closed it rested. The cavity was 
cut out of the natural calcareous clay, wiiich was firm and consistenl, the 
form and shape of the instrument by which it had been removed being very 
distinct. The candle burnt brightly on entering. The floor waa covered 
with beaatilul pebbles and shells, such as are now found on the shores of tiie 
Sea of Azov. A niche was cut out of the walls on three aides, in which lay 
the dust of what once waa human. It was a s^ht replete with interest to 
survey this chamber — to eiramine each article as it had been originally placed 
more than 8,000 years ago — to contemplate its use, and to behold the effect 
of SO centuries upon us proud mortals. There lay the dust of the human 
frame, posaessing still the form of man The bones had also crumbled into 
dust ; the space once occupied by tho head did not exceed the »ze of the 
palm of tho hand, but m the disturbed dust, the position of the features could 
still be traced. The mode iu which the gannents enveloped the body, and 
the knots and fastenings by which those were bound, being also distmct. 
On each niche a body had been placed, and the coffins, crumbled Into powder, 
had fallen in. At tho head were glass bottles — one of these contained a little 
wine. A cup and a lacrymatory of the same material and a 
placed in a small niche above. A coin and a few enamelled beads w 
the left hand, and in the right a number of walnuts, the 
doubtless placed there to cheer and support the soul in its 
dlse. Some fibulie and common ornaments, valuable only oi 
antiquity, were alao found. Continuing my reaearobea in t 
I came upon other umilar shalts, at the end of whicii i 
horse, and then the large flagstone closed the mouth of tbe ti 
the last. I now resolved to make another attempt to explore the great shaft: 
the only mode of effecting this being to remove enUrely that portion of the 
bill above it, I brought all my laborers to tho spot, although the few days 
that remained of our aojoum m Kertch would hardly enable me, I feared, to 
complete the work. Placing my men in two gangs, each were made to 
work half-an-hour without ceasing. On tlm third day we struck on two 
large amphora:, contiuning eacli tbe skeleton of a child between four and Bix 
years of age. Underneath those were the tombs of two adults, acd then 
came tho skeleton of a horse. 

There was now every indication that a great feast or sacrifice had been 
held, for a low feet further on we came upon immense heaps of broken 
amphora:, fragments of wine jars, the insides of which were still encrusted 
with wine lees, broken drinking cups, flat tiles which may have served tbe 
purpose ot plates, beef and mutton bones, fragments of cooking pota still 
black from the smoke, and quantities of charcoal. Descending still further, 
we came upon what appeared to have been a workshop — portions of cruciblea 
In which copper had been smelted, corroded iron, lumps of vitreous glass, 
broken glass vessels, moulds, and other things being found. Five teet 
deeper we exposed the excavation in the rock, and a shall exactly similar 
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to, but on a mach lai^er scale than the descent into the arched tomb^ As 
tbe liill was removed, platforma were scarped on the sides, on wliith ilie 
earlli was thrown up, a man being placed on eacli platform: and aa I 
descended into the sliaft^ similar platfunns of wood were slung from above. 
On the twelfth daj we reached a depth of IG feet in the shaft, the portion of 
the hill removed being 38 feet in length, 20 in depth, and IS in breadtti. 
■"Tie mouth of the shaft hewn out of the rock, 3 feet in thickness, was 18 feet 
long by 12 broad. It then took on a bell shape, the diameter of which was 
ja feet, cut out in dark consistent clay, a depth of nearly 1 feet. Beyond 
this the size of the shaft became a, square of 7 feet, out out of Buocessive 
layers of sandstone and calcareous clay. A few feet beyond the l>ones 
bf the horse, and exactly in the centre of the shaft, the skeleton of an adult 
female appeared enveloped in sea- weed. Under the neck was alaerymatoiy, 
and on the middle Snger of the right hand a key-ring. Three feet further we 
met a layer of human akeletons, laid head to feet, the bones being here in 
exceUent preservation, — aa, indeed, we found them to be in all places where 
the calcareous clay came into immedmto contact with them. There were 
10 adult male skeletons on thia spot, and separated by a foot of da; between 
each, five similar layers were found, being SO in aJL I may state that 
toads in hirge numbers were found alive in this part of the pit. We had 
now reached a depth of 42 feet in the shall, the bones of another horse were 
turned out, and then we came on loose sand to a depth of G feet. Six more 
■keletona were here again exposed. The sides of the shaft were regular and 
amooth, the mark of the chisel on the rock being as fresh as when UtEt 
fbrmed. Six feet more of the loose sand being now taken away, hard 
bottom could be felt by the steel rod, and there lay two skeletons, male and 
female, enveloped in aea-weed ; and in a lai^ amphora at the comer, which 
was unfortunately found crushed, wers the bones of a child. Some beautiful 
apecunens of pottery, an eleotrine urn, much broken, laerjmatories, beads, 
and a few coins, were all that I got t« repay my labors on this spot I 
examined well on cverj' side, and in the rock below, for a trap-door or con- 
cealed passage, and an abrupt perpendicular division m the natural strata co' 
layers of calcareous clay appeared to indicate the existence of such, but 
I found none. Everything during the descent had promised so favorably, 
that I fully expected to have bund a lai^e chamber leading on from the te> 
mination of the shaft ; but if such does exist, the discovery of the passage to 
it utterly baffled all my researches. When the coins I discovered are 
deaned, I shall probably be able to fix a date to this wonderful placo. The 
deep fosse, the mode in which the skeletons were founi at tiie bottom, the 
five discovered immediately above these, the 50 about the centre, and the 
bones of the horses, are exactly in harmony with the description of Hetodo- 
tna of the mode in which the Scythian kings were buried. There was row 
no time to enter upon fresh explorations. 



DB. LIVmCiSTON'8 RESEARCHES IN CHUJTRAL AFRICA. 

The detaU of the journey of the Rev. Henry Livingston, acroaa the oon- 
ttnont of Southern Africa, is a record of human energy which has frequently 
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been exhibited in the interior of Africa — a worthy sequel to the storiea of 
Mungo Park, Burdthardt, Denlmm, ClappertoD, and Lander. 

Dr. IJvingston reached St Paul de Loando, in May, 1854, after a foot 
jouroe; of a thousand nilea irom bis miadou among ttie Bechuanaa. He 
remained at St. Loando until the cloae of the year, when he set out for the 
unknown East, In March he arrived at Qnillimane, where he was taken up 
by a Britiah cdbd of war. On the way he traced the Lecambje donn to the 
Zambeze, thus demonstraBng the existence in the centre of this unknown land 
of a river Bome two thousand tnilea long. 

This immense stream, whose discovery is tlie great fruit of the journey, is 
in itself an enigma without paraUeL But a Bmall portion ^ftta waters reach the 
eeacoasL Like the Abjssinian Nile, it &lls through a basaltic cleA, near the 
middle of Ite course, which reduces its breadth ftom 1,000 to SO yards. About 
these falls it spreads out periodically into a great sea, filling hundreds of lateral 
channels ; l>eIow it ia a tranquil strcaui of a totally different character. Its 
moutbs seem to be closing. The sonthemmost was navigable when the Por- 
tuguese flrat arrived in the country, 300 years ago, but it iias long aince ceased 
to be practicable. The Quillimaue mouth bas of late years been impassable, 
even for a canoe, ftom July to February, mid Ibr 300 or 300 miles up the river 
navigation is never attempted in the dry season. Ajtd In this very month of 
July, when the lower portion of the river, after its April freshets, bss shrunk 
to a mere driblet, above the fells the river spreads out liko a sea over-hundreds 
of square miles. This, with fVequentcataracts, and the hostility of the natives, 
would seem fa be an elfectual bar to aJl hopea of future trade aud commerce. 

During tbia unprecedented mareh, ^one ■ and among savages, to whom a 
white face was a miracle, Dr. Livingston was compelled to stru^le through 
indescribable hardships. The hostihty of the natives he conquered by his 
intimate knowledge of their character and the Bechuana tongue to which 
theirs ia related. He waded rivers and slept In the sponge and ooze of 
marshes, being often so drenched as to be compelled to turn his armpit Into a 
watch pocket. Hia cattle were destroyed by the terrible tse-tse fly, and he 
was too poor to purchase a canoe. Lions were numerous, being worshipped 
by many of the tribes as the receptacles of the departed souls of their chiefs ; 
i^gerouB too, as bis crushed^artu testifies. However he fhinka the fear of 
African wild beasts greater In England than in A&ica. Many of liis docu- 
ments were lost while croashig a river in which he came near losing his life 
also, but he bas memoranda of the latitudes and longitudes of a multitude of 
cities, towns, rivers, and mountains, which will go (hr to fill up the "unknown 
region" in our atlases. 

Toward the Interior he found the country more fertile and more populous. 
The natives worshipped idols, believed in transmigrated existence alter death, 
and performed rel^us ceremonies in groves and woods. They were less 
ferocious and suapidoua than the seaboard tribes, had a tradition of the deluge 
and more settled governments. Some of them practised inoculation, and used 
quinine, and all were eager fbr trade, being entirely dependent on English 
calico fbr dothing, ■ small piece of which would purchase a Blave. Their lao- 
jiuage was sweet and expressive. Although their women, on the whole, were 
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not well treated, a man having as matiy wives as he chose, thej were comr 
plete mistresses of Itaeir own houses and gardens, which the husband daied 
not enter in hia wife's absence. The? were food of show and ghlter, and as 
much OB $150 had been given Tor an English rifle. Ontheaiid plateau of the 
interior water-melons supplied the place of water lor some months of tlie year, 
as they do on the plains of Hungaij in summer. A Quaker tribe on the river 
Zanga, never fight, never have consumption, scrofula, hydrophobia, cholera, 
■mall'pox or measles. These advantages, however, are counterbalaiiced by 
the necessity of assiduoua devotion to trade ajid raiaing children te make good 
their loss from the trequeot inroads of their fighting neighbors. 

Dr. Uvingston's discoveries, in their character and their commercial valuer 
have been declared by Sir Boderic MurchisoD te be superior to any since the 
discovery of the Cape of Good Hope by Vasco de Game. But greater thai 
any commerdal value is the lesson which they teacli — that all obstacles yield , 
to a resolute man. 

Dr. Livingston's researches confirm a theory proposed by ^ R. L Mui^ 
cbisou in IS52, viz. that high crests of hard roclta constituted the eastern and 
western fianks of the great continent throi^h which the rivers escape, by deep 
transverse fissures, Ijom a compamtivel; low and fiat marshy region, inter- 
sected by a profusion of rivers and lakes. In the central region tlie water- 
sheds are determined by sUght elevations only, some of the rivers flowing 
northwards into the Congo or Yaire, and others into the Zambed, down the 
banks of wbicli the author tmvelled. The chief geological features of the 
eastern and western flanking ridges of the continent were described by Dr. 
Ijvingslon, the principal altitudes having been approximately estimated by 
the ebullition of water. On approaching the tract where be was once more 
to be in communication with civilised beings, Dr. Livingston gives a very 
striking account of the scenery around the great falls of the river Zambed, 
where that broad stream, after rushing over rapids, is suddenly compressed 
into a narrow gorge and cascades, once a stupendous precipice, billed on all 
«des by the richest and most pictorial vegetetion. 

ON TUE GREAT FBESQ WATER LAKE OF SOCTH AFRICA. 

The existence of Lake Ngami — long a matter of v^ue doubt and specula- 
tion — was eatabhshed, towards the close of 1S49, by Mesare. Uswell, Livii^ 
alon, and Murray. l£r. Andarsson, who has recently visited its shores, pre- 
sents us with the following description of it: — 

The whole circumference is probably about Mxty or seventy geographical 
miles ; its average breadth seven miles, and not exceedii^ nine at its widest 
parts. Its shape, moreover, is narrow in the middle, and bulging out at the 
two ends ; and I may add, that the flrst reports received many years ago from 
the natives about the lake, and which concurred in representing it of the shapo 
of a pair of spectacles, are correct 'The northern shore of Ngami is low and 
sandy, without a tree or bush, or any other kind of vegetaticn within half a 
mile, and more commonly a mile. Beyond this distance (almost all round the 
lake), the country is very thickly wooded with various sorla of acacia Indi- 
geaima to Southern AiHca, the Damara "parent tree," a fbwapeoies of wild 
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fluit trees, and here and them an occasional baobob, which raises ita enor- 
mous head high above the highest g^ant of the forest The southern coast <f 
the lake is oonaderably elevated, and the water is so closely tMnged hj eiten- 
Bive belts of reeds and ruahes, that it is oulj aixessible in a few places, or 
where the natire cattle have broken through these natural defences. The 
west shore of Ihe lake is also somewhat raised, though the water is very 
shallow; but it deepens oonsiderabl}' towards its eastern Bitremity. The 
Ngami must have undergone considerable changes at differeDt perioda. The 
natives hare frequently pointed out to me places, now covered with v^eta- 
tion, where they used to spear thb hippopotamus. .Again, there aie unmis- 
takeable proofs of ita having been at one lime of emaller dimensions than at 
present ; for submerged stumps of ttees are constantly met with. This is not, 
I believe, to be attributed to the upheaving, or to the sinking of the land, but 
that, in all probabihty, the lake was ori^ally of its preeent size, or nearly so, 
when a sudden or uuusuaUy laige flood poured into it from the interior, . 
which, on account of Uie flatness of the country, conM not t>e drained off as 
quickly as it flowed in, bat caused the water to rise above its usual height, 
which, remaining in that state some time, soon destroyed the vegetation, * * 
A great variety of animals are found in the lake regions, more especially in 
the vicinity of the rivers, such as elephants, rhinoceroses, bufliJoes, ^ralTes, 
koodoos, pallabs, Ac., as also two new species of antelopes, the nakong and 
the lech& The lechd bears some resemblance to the pallah, but is altogether 
a larger animal In ^ze, indeed, it almost equals the watobuck {Aigocent 
eUipsiprymmta), and the boms are very similar to those of the male of that 
beast. The general color of the skin is a pale brown ; chest, belly, and orbits, 
white ; and Iront of legs dark brown. The fur (which in the young animal ia 
long, solt, and otlen curly) of the adult is short and "adpressed." The upper 
part of the nape and withers are provided with a small whorl of hair. The 
^p of the tail (slender at the base) is adorned witti a tult of black bair. The 
lech^ is a spedes of water-buck ; for though not actually living in water, he 
is never found any distance from it When pursued, the lech6 unhesitatingly 
plunges into the water, however deep. Great numb«s are annually destroyed 
by the Bayeyc^ who convert their hides into a kind of rug for stee^g on, 
caroaaes, and other articles of wearing apparel. • • The nakong is a watei^ 
buck. By means of its peculiarly long hoo& (which are block), not unfre- 
quently attaining a length of six to seven inches, it is able to traverse with 
fiicility the reedy bogs and quagmires with which the lake country abounds 
— localities only fit for the feathery tribe. When at the Ngami, I offered veiy 
tempting rewards to the natives if they would bring me this animal either 
dead or alive; but they protested that tboagh they frequently kill the nakong 
by pitfalls and spears, it was not then possible to gratify my wishes, as, at 
that season, the beast dwelt almost entirely in muddy and watery localities, 
where any attempt to follow it would be certain destruction to a man. * * 
I'lie aquatic birds were particularly numerous and varied. A friend who 
visited the l^e assured me that here, and on the Zouga, he had, at one time 
and another, killed specimens of no less than nineteen species of ducks and 
geese. One of the latter varieties is not larger than a common teal, but 
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dothed in the moat brilljaut pluuiage. The heroiis and water-htns vio with 
the duck tribe id Duinbers and gaudiaesB of pluiaage. During a hurried 
journey up the Teoge, I procured, ju a short time, herons of upwards of ten 
distinct Bpedea, besides several difTcrent kinds of atorks, cranes, &c. The lake 
and ita rivers swana witik crocodiles. During the coid time of the ;ear, thej 
resort to deep water, where thej remain in a state of comparative inactivity; 
bat OD the approach of the hot seaeou the; agtun come forward, and may be 
seen lying in great numbers along the banks, basking in the noonday sun, and 
looking eiacUy like so many logs of wood. I have often surprised them in 
this poation; and, if not too close, they have invariably f^gned to be asleep. 
The instant, however, that I have raised my gun, or even merely pointed 
towards them, they have pluoged into the deep like a shot They are said 
occasionally to altain a ^gantic size ; but no authentic instance has come to 
my knowlei^e of any spedmen lieing killed which measured above fifteen or 
. usteen feet, though I liave hoard it asserted that they sometimes reach double 
^at length. The crocodile chiefly Uves on quadrupeds, which be lies in wait 
for, and destroys when coming to drink; but he is said never to devour his 
prey before the flesh has arrived at a state of putrefaction. When in its native 
element, the power of this animal must he enormous ; for if the testimony of 
the inhabitants is to be relied on, he not unl>equBntly succeeds in destroying 
the bufialo, which they say he accomplishes by seizing the beast by the 
miuzle and drag^ug blm into deep water, where he suSbcntes him. This 
being done be hauls his victim back to the shore, and, pushing the carcase 
above water-mark, watches over it until it has become nkdy tainted, when 
be commences bis feast From the moist and swampy nature of the groimd 
about the lake and rivers, snakes, as may well be supposed, are numerous; 
but, though they at times attain a gigantic size, they appear very haimlesa, 
being often destroyed by the natives, wbo devour tbem with great relish. I 
never myself saw a specimen exceeding seven or eight feet in length, but 
procured skins measurii^ tlillj t1u-ee times that size. The bushmen assured 
me that they not unOequently surprised the«e monsters when asleep and 
gorged, and that on such occauons it was not unoaaal to dispatch tbem with 
a blow on the head from the knot>-kierie. These snakes feed chiefly on birds 
and small quadrupeds. The flnny tribe was also pretty numerous ; but my 
stay at the Uke was of too short a duration to oollect much infonnation on this 
head I saw and tasted many difl'erent kinds, some of which were most 
excellent eating, and had a rich and a^reeaUe flavor. The only ones, how- 
ever, which I remember had any likeness to northern fishes were a sort of 
perch, and one or two barbel kinds. 

TiMBUcroo ; its popuiation' and comkerce. 

The foUowing paper on the great city of Central Aftica was communicated 
to the British Association, through the Foreign Office, by Dr. Bartb. Dr. B., 
dating from Timbuctoo, on the 2nd of October, 185S, acquainted tlie Earl of ' 
Clarendon, the Foreign Minister, that on the 7th of the month previous he had 
reached Timbuctoo, and had met with a very satisfactory reception. He 
entered from the south i^de, having navigated a considerable channel of the 
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river. He was escorted to Ihe town from Kabara by Sidi Alawad, the brotber 
of the absent Slieikh ofBakay, and welcomed by great part of llie wealtliier 
Arabs inhabiting Ihe plitcc ; but waa obliged to support before tlie people the 
character of a messenger of tlie Sultan of Stamboul, his real character not 
being known but to his protector himself When the Slieikh of Bakay 
himself arrived, be gave Dr. Bartli the fullest ossurauco of his safety in tlie 
town, aud his safe return home by way of Bornou; he had dune so before, and 
as Gir as his iiifliieDcc extended, had given "full security to any Engtishmaa 
visiting this place." Dr. Barlli then gives a brief description of the town; — 
'' Timbuctoo is situated, according to au accurate computation of my route, 
18° 3' 30" till 18° i' 6" QOrtli latitude, and 1° 45' west lougitude, Greenwich ; 
and is distant from llie river itself further than has been supposed — Kabara, 
its so-culled port, being situated on a very small ditch, which, being inun- 
dated by the rtver, ia made navigable for four, or when the rains have been 
most plentiful, for five raontiis of the year, whereas, during the eight remain- 
ing montlis, all tlie merchandise has to be transported on the backs of assea 

to a much greater distance than Kabara As for the town itself it ia not 

now environed by a wall, the former one having long ago fallen into decay ; 
but like the small towns of the Tonray in general, its mud liouses form a 
tolerably entire enclosure, pierced only by narrow entrances. Having been 
at least twice as large during the period when the Tonraj empire was in its 
prime and gloiy, its circumference at present does not exceed two and a half 
miles. The whole town consists of liouaea built of raud, for the greater port 
only one story high, while the wealthier people have all their houses raised to 
two stories. There are at present only tliree mosques In the town. The market 
is well supphed with rich merchandise, much better than the market of Kano. 
But there ia a great defect in the scarcity of current coin — salt, a rather heavy, 
unman^eable sort of money, being the standard liir all larger things much 
more tlian gold, while cowries are extremely scarce, and dollaiB are soaroely 
accepted in payment by anybody. The population of Timbuctoo, as well aa 
its government, are considerably mixed. The original, and by far the most 
numerous part of the iuhabitanls, are the Tonray, who, al^r the supremacy 
of Morocco had ceased, regained once more the government of their town, 
and were not disturbed by the Bambara, who did not obtain possession of 
Timbuctoo, though on the south side of tlie river ; their empire extended aa 
far as Hombori. Besides the Tonray there are the Arabs, partly settled, aod 
partly belonging to dlB'erent tribes of the desert, and remaining only for 
several months or years. Certainly, the raised population of this place for 
itaelf is not able to repulse any serious attack, as it was taken twenty-eight 
years ago (oue year before the unfortunate attempt of Major Laing) by the 
Fullan of Mohammed Leblio, almoat without a struggle.'' Referring to the 
Fullan of Hand Allahi, whom he was desirous of visiting, Dr. Bartli says: — 
" Theh" tanaticiam would, if not endanger greatly my situation when among 
them, at least make it all but intolerable. For these Fullan, who call their 
brethren of Tokoto ' InQdols,' and have threatened tliem witli teaching them 
lahimism, tiiink tliemsclves the only true Moslems. Amongst other things, 
iJiey have made smoking a capital crime." 
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ANTIQCAEIAN KESEARCHES IN SOUTHERN A8STRIA. 

Ur. LoftuR, the weU known explorer of the antiquLtiea of Babylon and 
ITineveh, tbua describes the recent researchea which have been made at 
Waika, in southern AssTria ; — 

The extent of jfrounil covered by these ruins far exceeds that occupied by 
any other ruins in Assyria or Babylonia, as the priodpal portion is still sur- 
rounded by an exterior waU forming an irregular circle of five miles and a 
half The chief pQes bear the local names of Boarich ilnd Waswaas, and 
besides these, there are, also, a ruin which Mr. Loltus considers to be that of 
a large temple, two curious edifices partial!}' built of brick-cones and oblong 
vases, the moutlis of which aro turned outwards, and some Conical mounds, 
the origin of which cannot now be determined. The most remarkable feature, 
however, of the remains of Warka is this, that with tlie exception of the 
principal piles alluded to, the whole of the chief platform and of every smaller 
mound williin tlie walls is filled with ghced earthenware coffins, whose frag- 
ment9 lie scattered on the surface in such vast numbers as to show that this 
place has been one vast ropoatory of the dead. These coffins, of which some 
Bpecimens have been sent to England by Mr. Loftusi and are now in the 
British Museum, resemble in form a slipper bath, with an oval opening at one 
end to admit the body, to which is attached an earthen cover. Five rows of 
small figures are embossed in the upper surface of these cofBns, which are 
(br tlio most part covered with a thick glaaing of n rich green color. The 
hope of finding treasure has loi^ the Arabs of the neighborhood to excavate in 
these remarkable sepulchral mounds ; and hundreds of coffins have been in 
consequence broken up every year, in search of gold and silver ornaments, 
which are, however, rarely found. 

RECENT ANTIQUARIAN DISCOVERIES AT CANOBA, ITALY. 

A correspondent of the London Athenaeum gives the following graphic 
description of an ancient tomb recently discovered and opened by Signer 
Bonueci at Canosa, in Southern Italy: — 

The tomb which has moat recently been brought to light has much of 
BO Oriental character, as the doors narrow towards the top. The color 
of the ground is of a dark red and blue. The chamber facing the entrance 
appears to have been devoted to the chief of the family, whilst the lateral 
ones were occupied by the women ; and there, on beds of bronze, deco- 
rated with ivory statuettes and other ornaments, were found female skele- 
tons. All tliat beauty, all that wealth ever gave, could not save them from 
the universal lot The ground was covered over with gold thread, which 
S^or Bonueci supposes to bo the remains of a golden carpet or cloth; 
whilst round the walla were disposed more than forty vases, of various 
though gracefiil and elegant shapes. In harmony witli tlio idea that the 
deceased would resume tlie habits of this life in another world, the siielelona 
bear upon them (he traces of the most magnificent dresses. The princi- 
pal female figure, for instance, waa found, with earrings representjng two 
peacocks, not merely in shape but in every tint: tliB color of the pljmago 
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being giT«li b; smalt upon gold. GioldeD bracelets of a aerpeQtlbnnsuiToimded 
dry bones, around wliidi oace beat the pukes of passion. Her vest must 
eviiieiit!}' liave been embroidered, for garlands of mjrtle, both the leaf Hod 
the beny, were found in gold, and all are clearly pierced with the holes bj 
which they were once atuched to the dress. Eouud the iiead was a diadem 
of various flowers, the cups of which were formed of rubies and jacynthsaiid 
emeralds of great beauty, and sometimes of smalt of diU'erent colors. A 
beautiful ring was found on one of the fingers of this female. Tlie circle is 
fi»med of two clubs of Heroules, tlie pomt where they meet beneath being 
BurmoUDled by a ruby^ whilst on the upper and opposite part of tlie ring is n 
box, where nviglit have been tlie hair of a lover or Persian perfumes; tlie 
cover is formed ofa large emerald. The work is of the most delicate filigree, 
displaying a (treat variety of beautiful forms : in short, all regard it with 
astonislmienl, and doubt whetlier modem art could produce anylbiug so 
perfect. "And when," said I to Signor Bonucci, "migbt this tomb have been 
closed upon its inmates 7" — "Oh!" was the answer; "judging from tlie art, 
it might have been about the time of Alexander the Great, or at all events 
two thousand years ago?" — "What a field for the play of the imagination! 
Two thousand years agol" said I; "so largo a period, Ibat it seems to 
belong not to time but to eternity ; and yet the art of the piunter, and the 
pottor, and the sculptor, and the architect of that time, is brought before us 
asfi-esli as though it had been executed but yesterday ; nay, more, the handi- 
work of tlie milliner and the upholsterer is shown to our wondering eyes, and, 
dressed in tlie habiliments of the drawing-room, the inmates of the lombs 
seem ready to receive us." 

ON THE nrrEEIOR op At'STKALlA. 

The following paper on the ankoown interior regions of AUBlralia was 
read belbre tbe British Association by Mr, Petermann, the well known geo- 
grapher :— 

At a time when the exploratioD of the unknown interior of Australia was 
earnestly tlioughC o^ the probable character of that extensive region became 
a subject of particular interest, and of legitimate inquiry. Scarcely one-third 
part of Australia could be said to bave been even partially explored, and by 
fei the largest portion was tbereftire entirely unknown. This unknown 
interior of Australia bad frequently been a matter of speculation, at first 
founded on very few facia. But, as our knowledge increased, and actual facts 
became more numeroua, the theories had been modified. One of tlieso 
hypotheses was, tbat the interior, to a certain extent, consisted of a ahoaJ sea. 
Itwasinl814,only forty years since, when tbe exploration of inner Australia 
Bight be said to have been systeniatically commenced, tbat Ifr, Oiley, the 
first surveyor-general of,New South Wales, a man of acknowledged abili^ 
and merit, surrounded about one-eighth part of tlie longitudinal extent of 
Australia. By tracing down the rivers Lachlan and Macquarie, be was 
checked in his progress westward by marshes <rf great extent; beyond wbidi 
he could not see any land. He was, therefore, led to infer that tbe interior 
waa occupied by a shoal sea, of which the marshes were tbe borders, and into 

i;» 
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which Cbe rivers he had been tradng discharged thenuelres. This opinion 
\raa probablj supported hj the fact that the mouth of the lai^st of the 
Australian rivers, the Mmra}', had been overlooked b^ Captain FUnders, and 
was not discovered till fifteen years after Mr. Orley'a diacoveriea, by Captain 
Sturi Tliia opinion was adopted by subsequent travellers. In 1846, Mr. 
Kyre, one of the most diatingoished explorers of Australia, in a paper commu- 
nicated to t)ie Royal Qeographical Society, aDooimced that be bad arrived at 
different coaduaions, namely, that the interior would bo found generally to 
be of a very low level, coDsistmg of sand, alternating with raaaj basins of 
dried salt lakes, or such as were covered ouly by shallow salt water or mud, aa 
was tlie case with Lake Torrens. He also said that it was more than pro- 
bable there might be many detached, and even higher rangoa, similar to the 
Gawler Range, aod that, interspersed among these ranges, intervals of a 
lietter or even of a rich and fertile couutiy might be met with. In 1659, 
Mr. J. B. Jukes, in his valuable work on "The Physical Condition of 
Australia," stated hia opinion to be that the interior consisted of immense 
desert plains, which seemed to extend to the sea coast round the Gulf of 
Carpentaria, or north to that of the Great Australian Bight on the south, and 
to stretch along the north-west coast to Collier Bay. The general opinion at 
present entertained on this point seemed to be very amilar to that of Mr. 
Jukes, eicepticg, perhaps, that it was thouglit that the deserts did not reach 
BO for to the north, and that tlie northern parts were considered to consist of 
some fertile and promising regions. Tlie chiff grounds on which these 
deductions had been made, were the known facts as to the climate and 
meteorology of Australia, and the absence of large rivers and other featurea 
It was weU known that the Australian colonies were subject in summer to 
occasional blasts of what is called the hot wmd, from ils extremely high 
temperature. This hot wind always blew fkim the interior ; in New South 
Wales and Tasmania, its directjon being from the nortli-west, and from the 
north in Fort Philip and South Australia. The breath of this wind was like 
the blast &om a fieiy fiiTnace, increa^ng the mean temperature of a summer's 
day, on the westerly «de of the eastern cordillera, to 40° ; on the eastern 
side, both m New South Wales and Tasmania, to S(>° and 80° ; and while 
during the hot wind the tliermometerroselolOO", or even 116° in the shade, 
with the southerly squall there was sometimes a sudden fall of full 40° in the 
course of half or even a quarter ot an hour. This wind swept up Irora the 
interior clouds of dust and sand, sometimes intermixed with gritty matter, 
large enough to strike with piunful acuteness on the face. Count Straelccki, 
while sailing from New Zealand Co New South Wales, was prevented from 
making the harbor of Port Jackson for two successive days, by the violence 
of this hot wind. Though sixty miles from the shore, the heat exceeded OO", 
and the sails of the ship were covered with a small powder by the breeze. 
The hot winds were, indeed, identical with the sirooco blowing IVom the great 
Sahara of Africa, and amilar winds in other parts of the globe. It had been 
justly sajd that these hot winds experienced in the southern parts of 
Australia, could have no other origin than by a current of air blowing 
over some large expanse of burning desert, and our knowledfre of tlie 
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B^jraning regions entirely corroborated this aasnmption. Ttie discoveries of 
Capbun Start, in bis last expedition in particular, indicaled the very nest and 
hot-bed of the winds. The ^tuation of Captain Sturt's desert was sucb that 
there was good reason to think its influences would extend to the whole of 
the coasts, eren to those of Western Australia, which were the i\irthest from 
It, namelj, ahout 1,360 geographical miles ; unless the wind blowing frcm it 
were intercepted or deflected in the interrening spacea by mountains, or else 
ameliorated by countries of different character. The influence of the hot 
winds (toai the Sahara had been observed in vessels traversing the Atlantic 
at a distance of upwards of 1,100 geographical miles trotn the African shores, 
by the coating of impalpable dust upon the saila Mr. Fetermann proceeded 
to describe the results of bis investigations with respeet to the causae of the hot 
winds, ard observed that the heat ofOie winds in southern and eastern Australia 
was far more mtense than in the north-eaatem parts. He then remarked that 
be believed a great part of the interior of Australia to conmst of sterile 
deserts ; that the Torreus Basin and Sturt's Stony Desert formed the centre of 
the largest of these deserts, which probably extended Irom 200 to 300 miles 
around the latter, and that a fringe of 200 to 300 miles extended alt along the 
great Australian bight to Western Australia, and along the western coasts as 
tai as the Oascoyne Basin, or even tlie river f itzroy. It also appeared to 
him that the whole of north-west Australia north of Fitiroy river, as liu' as 
the head of Carpentaria Qul^ was a region of the most promising character, 
and that from this region a spur of more or less elevated land extended as 
&r as the cluster of mountains discovered by Sir Thomas Mitchell, and which 
gave birth to many beautjfnl rivers flowing in all directions of the compass. 
This spur would necessarily form a bar between Sturt's desert and the Gulf 
of Carpentaria. It seemed to bim most probable, that this promi^ng district 
of north-west Australia extended lar to the south, to the middle of the con- 
tinent, and beyond it, at least to the latitude of Gascoyne river. One tfgni- 
flcant fact supported the latter opinion, and that was the occurrence of lai^ 
trees which had been floated down the rivera of north-west Australia, 
and found at their debouchfires — an occurrence unlcnown in soutl)-westem 
Australia. 

PROPOSED CATALOGim OF FHILOSOFBICAt USUOIBS. 

At the last meeting of the British Association, a committee was appointed 
to take into consideration a communication from Professor Henry of Washing- 
ton, containing a proposal for the publication of Philosophical Memoirs 
scattered throughout the Transactions of Societies in Europe and America, 
with the offer of co-operation on the part of the Smithsonian Insljtution f> the 
extent of preparing and publishing, in accordance with the general plan 
which might be adopted by the British Association, a catal<^e of all the 
American Memoirs of Physical Science. The committee who were matructed 
to consider the beat syst^ of arrangement^ and report thereon, reported as 
follows; — They understand the proposal of the Smithsonian Institution to be, 
that a separate catalogue should be prepared and published for America. In 
the opinion of the committee, the catalogue shoold embrace the mathematical 
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md phjsica] sciences, but should exclude nutural history and phjalol^y,. 
geology, mineralogy, and chemistry, wlilch would properly form the subject 
matler of a distinct catalogue or cataloguca. The difficulty of drawing the 
lino would perhaps be greatest with regard to chemiatry and geology ; but 
tbe cODunittee would admit into ths catalt^e memoirs Dot purely chemical 
or geological, but having a direct bearing upon the subjecla of the catalogue. 
The catalogue should not be restricted to mnnoira in traosactiona of societies, 
but sliould comprise also memoirs in tlie proceedings of societies, in mathe- 
matical and scientific journals, in Ephemeridea and volumes of observations, 
and in other collections not coming under any of tbe preceding heads. The 
catalogue would not comprise separate works. The catalogue should begin 
fh>m the year 1800. There should be a catalogue according to the bames of 
authors, and also a catalogue accordii^ to subjects, — the title ai tht memoir, 
date, and other particulars to be !□ each case given in fidl, so as to ^void the 
Ddoessity of a reTeienoe &om the one catalogue to the other. The cataloguB 
should, in lelerni^ to a memoir, give the number as well of the last as of 
the first page, so as to show the lengUi of the memoir. The catalogue should 
f^Te in eTei7 case tbe date of a memoir (the year only) — namely, in the case 
of memoh^ published in tbe transactions of a society the date of reading, and 
in other cases the date on the titlS'pege of the volume. Such date should be 
inserted as a distinct lact, even in the case of a volume of transactions refer- 
red to by its dale. The catalogue should contain a list of volumes indexed, 
showing tbe complete title, with, in the case of transactiona, the year to 
which the volume belonga and the year of publicatioa ; and in other cases 
the year of publicaUon, and tbe abbreviated reference to the work. The 
references to works should be ^ven m a form sufficiently full to be easily 
Intelligible without turning to tbe explauatiou of such reference. The author's 
name and the date should be prmted in a distinctive type, so as to be cod- 
apicuous at first Mght; and, generally, the typographical execution should be 
such as to facilitate as much as possible the use of the catalogue. As to the 
catalogue according to the authors' names, the memoirs of the same author 
should be arranged according to theu* dates. iLS Co tbe catal<^;ue according 
to the subjects, the question of the arrangement ia one of very great difficully. 
It appears to the committee that the scheme of arrangement cannot be fixed 
upon according to any d priori classification of subjects, but must be deter- 
mined after some progress had been made in the preliminatj work of collect- 
ing the titles of the memoirs to be catalogued The value of this part of tbe 
catalogue will materially depend upon the selection of a proper principle of 
arrangement, and the care and accuracy with which such principle is carried 
out The arrangement of the memoirs in the ultimate subdivisions should bo 
according to their dates. The most convenient method of makinj the cata- 
logue would appear to be that ,eacb volume te be indexed should be gone 
through separately, and a list formed of all tlie memoirs which came within 
tbe plan of the proposed catalogue. Such hst should be in triphcate ; one 
copy for reference, a second copy to be cut op and arranged Ibr the catalogue 
according to authors' names, and another copy to be cut up and arranged lot 
the oa.talogiie according to subjects. The commitloe have endeavored to 
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(bnn ui CBlimatB of the apace which the catalogue would occupy. The num- 
ber of papers in a volume of traasactioaa is in general aiaaU, but there ore 
works, 8Dch aa the Comptea IkjuUu, the Astrtnunmsche Nachriihlen, Hie 
Philosophical Magaaine, &c., containiug a greit number of papers, the titlea 
of which would cooaequently occupy a conaiderable space in the catalogue. 
Upon the whole, the committee consider that, excluding America, they may 
eatimate the number of papers to be entered at 126,000, or, since each paper 
would he entered twice, the number of entries would be 250,000. The num- 
ber of entries that could conveniently bo brought into a page quarto (double 
columna) would be about thirty, so that, according to the above estimate, the 
catalogue would occupy ten quarto volumes of rather more than SOO pages 
each. It appears to the committee that there should be paid editors, who 
Bt-ouid be (amiiiar with the several great branches respectively of the sciences 
to which the catalogue relates, but that the general scheme of arrangement and 
details of the catalogne should be agreed upon between all the editors, and 
that they should be jointly responsible for the execution. It would, of course, 
be necessary that the editors should have the assistance of an adequate staff 
of clerks The principal scientillc transactions and works would be accessible 
in England at the library of the British Muaeum, and the libraries of the 
Boyal Society, and other philosophical aodeties. It would be the duty irfthe 
editors to ascertain all the different works wliich ought to be catali^^ed, and 
to procure information as to the contents of such of them as may happen to 
be accessible. The catali^tie according to authors' names would be most 
readily executed, and this catalogue, if it should be found convenient, might 
be first published. The time of brii^iag out the two catal<^eB would of 
oonma depaud upon the miBQtenc? of the Msistaiic« at tba command of the 
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OBITUARY 

OF PEatSOHS EHINZNT IN SCIENCE. 18S6. 

AdmtnU BK^hflJ, B. N^ 4 dlatlngDlfllied Ant]DiiiTl^torudgeogTq>ber- 

HeiiiT SellTlIle. an Engliih metMinlDglit 

A. Bluet,!!! emlnenl Freich muttmnnrtoliiii fsRnerly PnaUsnt of tbe Fiench AMdemj. 

FnC Bojtc, > <rtU koown Frenoli botacIiL 

W, M.Bachuu, Editor "QlugovPncllcalHMbiuilca'udEiigliiesn'Jonniftl." 

Dr. BnckUnd, th* well known EngUah geologleC. 

Alu. Cunpb«tl, 1 dlsHng[nlih«d American sigliieer. 

Adrlen ClitDot, ■ oelebrUed Frensb metallai^lsL 

M. CaatoDiier, ■ roong Fnlicti siplonr at Centnl AMa ; died on tba 5ab*n. 

Joseph DnjlsD, the well known vlIU oT Ifae tl. &. eiplorlng eipedlUoD ind > sitonllst 

IL Dunl. iFrenefa boUnlst. 

Dnld DrHn, u Engllah nutiinllil. 

ProC TDD Fuch, ttie well koown Oerman pbjBlclst ud cheiiiM. 

M Qeclurdt, the emlieDt cbcmlit ofStmbius, Fruce, 

U. OotOoh. > French utroDoincr. 

Dr. V. T. UuTti, the emiaent Amerlsm entonuiloglit. 

PmC Heols. 

Dt. Jabn Lock, of ClnclnrntL 

Col Msdden, President EdJDbnrgb Botuieal Boclety. 

C. B. Uuefleld, of Englind. well known for his reaeuoliee In eoDpexlon wiUi beiiKila. 
Fiutolt Mlcbioi. Editor North Amertcu "Sjln." 
Ilngb Ulller. tbe emliient Bcoitlih leologltt ud intbor. 
FrtoeHoo Orioll, Professor of PhjdaJ edenee, UnlTenltT otBoIogni. 
H. Putsob, of Vlennii, natanUtt. 

Dr. W. H. Furll, u emlnenl English cbemlel, ud Mend of Sir Hmnpbrer Dktj. Dr. 
Pirli wu tbe uttaor ot (be wall known work, " Phlloeoplj In Sport," Ac 
J. O. PerdTil geologltt, ie. 

H. Conitut Freioet, tbe dlattngnlgbed Frenoh gsologlit ud phjdclBt. 
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KeiT Edition. With a SuFFLigaiiTAST DuLOaoi, in vhtob tha author'! i 
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